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los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
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73 Years of Disston Control 


N these times when new firms are born every year and old ones are 
changing from one control to another; when many are endeavoring to 
build reputations by clever advertising, it is significant to learn of a firm 

with a record such as that of Henry Disston & Sons. 

Aside from those sentimental feelings that naturally attach to it is ve 
importance of this record to the users of DISSTON goods. It conveys the’ 
assurance that DISSTON Saws, Tools and Files are made today in the same 
thorough manner as for nearly four-score years, and that the efforts expended 
to build the high reputation achieved are ‘still being made to maintain and 
enhance it. 

When the statement is made that the ownership, operation and manage- 
ment of Henry Disston & Sons have not left the DISSTON family since the 
foundation of the business in 1840, it presents the products of this firm in a 
new light. 

A man starting with the high ideals that Henry Disston did must surely 
impress his personality upon his sons and grandsons, and while they continue 
to manage and extend the business, as they are doing today, the same high 
aims and broad policies that were his will never cease to pervade the entire 
organization. 

No man knew better the value of a reputation and he strove to establish 
one that could never be surpassed. This reputation he built with his unmatch- | 
able saws as a secure and lasting foundation. The business has grown to its 
present huge proportions because the reputation established by its founder 
has been greatly broadened by his descendants. 

The same policies, the same spirit of advancement, the same aspirations 
prevail today, and those who purchase DISSTON products hold in higher 
esteem the reputation behind them than the guarantee that goes with them, 
for a guarantee can be given by anyone, while a reputation must be earned. 


HENRY DISSTON & SONS 


Incorporated 


Keystone Saw, Tool, Steel and File Works 
PHILADELPHIA, PA. 


Reprinted from 
“The Disston Crucible” 
of April, 1912 
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We wish you all a 


happy and prosperous 
New Year 


HENRY o & SONS 


corporate 
Keystone Saw, n Ste i and File Works 
PHILADELPHIA 
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ls the Money§ 


OUR special training—or lack 
of it—hits you right in the 
money pocket. With everything 
going up but the salaries of untrained 
men, with competition becoming 
keener all the time, with the many 
vants that each day brings, and the 
time when there’ll be nothing com- 
ing in—with all these conditions 
staring you in the face, you’ve got 
to decide mighty quick whether 
you’re a success or not—and if not, 
how you can make friends with suc- 
cess and bid failure ‘‘good-bye.’’ 


T’s a serious proposition when you stop to 
think about it—this big spending and 
little earning. Yet, it needn’t worry you one 
bit if you can increase your earning capacity 
far beyond your spending requirements. It’s 
simply a matter of making your brain work 
instead of your body. Head work earns more 
than body work. You’ve got some good ideas 
—and you know it. The International 
Correspondence Schools will help you turn 
those ideas into cash. 


ELECT from the attached coupon the 
well-paid occupation you like best, mark 

the coupon as directed, and mail it today. 
That’s all you have to do to learn how the 
I. C. S. can train you at home and in your 
spare time—no matter where you are, what 
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You can’t 
afford to 
overlook this 
opportunity fo 

increase your 
salary. Mark 
and mail the 
coupon NOW. 


lways There? 


you do, what your age. If you can only 
read and write, the way is open. 


ON’T worry as to how the I. C. S. 
can help you. The I. C. S. has 
already helped so many other ambitious 
men that it surely can do the same for 
you. The I. C. S. removes all. obstacles— 
makes everything easy—smooths the road. 


OU’VE got to look this earning and 
spending proposition squarely in the 
face some time. Do it NOW and decide 
now how to get the better of it. Let the 
I. C. S. advise and help you. Earning 
with your head is far more congenial and 
profitable than toiling with your body. 
Which will you choose ? 


i INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 930, SCRANTON, PA. 
Explain, without further obligation on my part, how 
I can qualify for the position before which I mark xX. 


Civil Service 
Rallway Mall Clerk 
Bookkeeping 
Stenography&Typewriting 
Window Trimming 
Show Card Writing 
Lettering & Sign Painting 
Advertising 
Salesman 

Commercial Illustrating 
Industrial Designing 
Commercial Law 
Teacher 

English Branches 
Good English for EveryOne 
Agriculture 

Poultry Farming 
Plumbing & Steam Fitting 
Sheet Metal Worker 
Navigation Spanish 
Languages French 
Chemist German 


Electrical Engineer 
Elec. Lighting Supt. 
Electric Car Running 
Electric Wireman 
Telephone Expert 
Architect 
BuildingContractor 
Architectural Draftsman 
Structural Engineer 
Conerete Construction 
Mechan, Engineer 
Meehanieal Draftsman 
Refrigeration Engineer 
Civil Engineer 
Surveyor 

Mine Superintendent 
Metal Mining 


Locomotive Fireman & Eng., 


Stationary Engineer 
Textile Manufacturing 
Gas Engines 
Automobile Running 


Name __ 


Present Occupation 


Street and No. 
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| A Book of Valuable Ideas for 
Beautifying 
the Home 


FREE | 


Your paint dealer will 
give you FREE, the 1913 
edition of our book ‘“The 
Proper Treatment for Floors, 
Woodwork and Furniture” 
and two samples of Johnson’s 


Wood Dye and Prepared Wax. 


Don’t fail to get this book if 
you are planning to build— if 
you admire beautiful interiors. It 
contains many practical suggestions 
for refinishing present interiors and 
furniture to get more modern and 
artistic effects. 


Here are a few of the many valuable things this book tells you 
all about: 


How to keep your floors in good How to finish woodwork and 
i condition. furniture. 
i How to keep furniture looking Flow to finish linoleum. ' 
| like new. How to finish kitchen and bath- 
ii How to finish new floors and re- room floors. 


finish old ones. 


Ask your paint dealer for it foday. Tell him you also want the FREE 
| samples of Johnson’s Wood Dye and Johnson’s Prepared Wax, to see for 
| yourself just what beautiful effects can be obtained. 


I. Now Is The Time 


. . . # cc . 
during these long winter evenings, when many lovers of the home beautiful’’ 
devote a great deal of their attention to improving its appearance. The parlor, 
the living room, the dining room, the bed rooms, the kitchen, can be made 
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more inviting, more pleasing, at a small cost hardly worthy 
of consideration. 

With our book, which contains complete instructions, 
step by step, for finishing or refinishing woodwork or fur- 
niture, in any desired shade, the accomplishment of the 
most gratifying effects is a genuine pleasure. 


Are You Going 
To Build? 


If you contemplate 
building this winter or 
next spring, ask your 
painter or paint dealer to 
show you also the John- 
son Portfolio cf Wood 
Panels. In it the John- 
son Finishes are shown 
on all the various woods 
used in modern interiors, 
such as oak, pine, cy- 
press, birch, gum, chest- 

polishing Furniture With =: > “Wood With John. sag No EROT EE 
ohnson’s Prepared Wax E ja t son’s Wood Dye floors will look when 
finished with Johnson’s Wood Dye, Prepared Wax, Under-Lac, Flat Wood Finish, etc. 


This Portfolio is of use only to those interested in building. If your dealer is unable to 
show you this Portfolio, write us direct 


Johnson’s Wood Dye 


is a dye in every sense of the word—it penetrates—deeply—into the wood, bringing out its 
natural beauty without raising the grain. It dries in 30 minutes and does not smudge or 
rub off. It is made in sixteen beautiful shades, as follows: 


No. 126 Light Oak No. 128 Light Mahogany No.121 Moss Green 
No. 123 Dark Oak No. 127 Extra Dark Mahogany No. 122 Forest Green 
No. 125 Mission Oak No. 129 Dark Mahogany No. 172 Flemish Oak 
No. 140 Early English No. 130 Weathered Oak No 178 Brown Flemish 
No. 110 Bog Oak No. 131 Brown Weathered No. 120 Fumed Oak 
No. 132 Green Weathered e FREE 


Johnson’s Prepared Wax ie 


: ; hn- 
is a complete finish and polish for all wood —floors, woodwork and furniture— ponte Prepared Was 


including pianos. Just the thing for mission furniture. Very easy to use gand Wood Dye . 
Can be successfully applied over all finishes, imparting a velvety, protectingy 


finish of great beauty. Shades No8..........0s008 o 
Johnson’s Artistic Wood Finishes are for sale by leading paint, aug ff 

and hardware dealers everywhere. Ask your local dealer in paint for Oo... 0.0. lc ccc. cece cece ccceee 

the FREE book and samples. If he does not have them, mail this @ 

coupon direct to us and we will see that you are supplied. Nae ne aai 


S. C. Johnson & Son, Racine, Wis. 
“The Wood Finishing Authorities” 
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A fullfline of 

Jap-joint pliers 

and splicing-\s 
clamps 


i 


REG. U.S. 


The largest line 
of guaranteed 
box-joint pliers 
on the market 


J “The MARK 
_of the MAKER” 


is put on all guaranteed 


P.S.&W. Pliers 
But our best guarantee is the in- 


variable satisfaction of expert elec- 
tricians everywhere. 


Write for the “ Mechanics’ Handy 
List,” a 170-page book including 35 

ages of reference tables and useful 
information, and over 200 tools for 
Electricians, Machinists, Carpen- 
ters and Tinsmiths. 


The Peck, Stow & 
Wilcox Co. 


MFRS of the Largest Line of Mechanics’ 
* Hand Tools Offered by Any Maker 


SOUTHINGTON, CONN. NEW YORK, N.Y. 
CLEVELAND, OH10 


Address, correspondence, 23 Murray Street, New York City 
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She WALLACE 
VALVE DETECTOR 


ON LAND AND SEA 
From a Yacht Operator 


“ _Talso wish to compliment you on the satis- 
factory way in which your 'alve Detector stood the 
test, both as to sensitiveness and durability, on our 
trip down. While south of Cuba and off the South 
American coast we had considerable heavy weather, 
also bad static and lightning. While I could hear 
several other Shipa complaining of their detectors fall- 
ing down under the strain, yours was acting in its usual 
manner, unexcelled. It seems impossible to knock ft 
out ot adjustment, and as a test, have transmitted 
without shunting; but it never varies a article. 

“T also heard stations up to 2,500 miles, previously 
getting only from 1,000 to 1,500 miles. Cannot recom- 
mend this instrument highly enough.” 


Price Complete with 4v. Storage Battery, $20.00 
Without Storage Battery, $15.00 
Send 2c stamp for folder 


WALLACE @ CoO. 
459 Fifth Avenue New York, N.Y. 


a wonderful leather 
) work glove 


| These wonderful work gloves not 9 
<) only stand the hardest kind § 
of wear but the process of $ 
treating the leather makes it a & 


© great protection against electric currents. 


Rezistol leather subjected to a “high & 
‘yoltage break-down test’’ by a well-known ¥ 
| testing engineer did not puncture below $p 


\ 4,000 volts. 


No other wearing material, except rubber & 
\ —which is undesirable in gloves — has W 


ever been produced that will equal 


\ Rezistol leather for safety to linemen + 


and electrical workers. 

\ gloves are soft and easy on the hand, 

\ give you a sure, safe gri,—enable you 
to work casily. 


; ° Ask your dealer for Rezistol 
Get a pair FREE Glove:—a new glove of the 
famous Grinne!l line. If he doesn’t hund.e Grinnell Gloves, 


9 write us his name and yor size, With his first order for our 
4-dozen assortment we'll inciude @ pair for you Free. 


Rezistol 4 


SLL Tir 


seins 


st 
a ADD 


4 Folder telling all about Rezistol Gloves. prices and samp- af 


les of leather, with re ort of testing engineer, sent on request. 


Morrison - Ricker Mfg. Co. 


Broad St., Grinnell, lowa 
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THREE DOLLARS — Fol hper (a -H 


will put this little variable condenser WIRELESS OPERATOR'S RECEIVERS 


into your station, and its perfect per- 
formance will keep it there. 


Absolutely the best looking, the best work- 
ing, the best lasting variable condenser 


ever offered at anywhere n h ice. 
y ear the price Particularly Efficient 


Little in size, but big in value, it will do on Weak Signals 

all that you will want in accurate tuning. rt “rT 

yore ia Ai oh e lis. 

GET ONE Rubber-covered bands. 

Send for bulletin 16870 

WM. J. MURDOCK CO. The Holtzer-Cabot 
30 Carter Street, Chelsea, Mass. Electric Company 
162 Minna Street, San Francisco Chicago, Ill.; Brookline, Mass. 


NEW! NEW! NEW! 


Lees the new Federal Radio Regulation Act your 
transmitter must give a pure, sharp wave not over 200 
meters in length. The NEW Clapp-Eastham Hot Wire 
Meter is the finest instrument we have seen for tuning the 

. transmitter. Price, 6 Amp., $10.00; 10 Amp., $11.00; 15 Amp., 
$12.00. The NEW Clapp-Eastham Wave Meter to be used 
with your own n detector and phones will tell you your own 
wave-length and the wave-length of all other stations within 
range of your in- 
struments. Price, | — 
$8.00. The Blitzen 

Blitzen Receiving Transformer Receiving Trans- 
former will giveyou 

the sharpest tuning and the greatest receiving range, and 
is particularly designed for operation on pure, sharp | 
waves. Price, $15.00. 4c stamp brings completecatalog | 
of up-to-the-minute apparatus and places you on our mail- 
ing list. Your subsequent order brings the kind of ser- 
vice and apparatus that makes dealing with us a mutual 
pleasure. | 


CLAPP-EASTHAM CO. 


136 Main Street :: Cambridge, Mass. 


reg ely tay Fit cath ran J. J. DUCK CO. ‘ -—4 
eco oo Francisco, à 480 8t. Clair 8t.. Toledo, Ohi 
Western Sales Agents Central States Agents ? Precision Hot Wire Meter 
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QUANTITATIVE MEASUREMENT OF THE LOGARITHMIC DECREMENT 
Harry B. KIRTLAND, Captain, Ohio Signal Corps 


In the September number of the 
ELECTRICIAN AND MECHANIC, 
Mr. H. B. Richmond explained in non- 
technical terms the nature of the logarith- 
mic decrement and the practical appli- 
cation of that part (4th Regulation, Sec. 
4) of the latest Act to Regulate Radio- 
communication which prescribes a maxi- 
mum limit to the decrement. 

I purpose here to describe a means of 
ascertaining quantitatively, employing 
only a wave-meter and hot-wire ammeter 
(or galvanometer with Austin thermo- 
element), the logarithmic decrement of 
any radio-transmitter. 

The method in question was worked 
out by First Lieutenant J. O. Mauborgne, 
United States Army Instructor at the 
Army Signal School, one of the foremost 
radio investigators in the world, and is 
in daily application in the radio work of 
the United States Signal Corps. Itisa 
simplification and condensation of the 
elaborate and involved operations and 
formulae employed by Bjerknes and 
Fleming for the same purpose, and amply 
meets all requirements of the practical 
radio constructor, inspector or operator. 

The necessary apparatus consists of 
a wave-meter (Pierce or other), and either 
(1) a hot-wire ammeter calibrated from 
0 to 100 milli-amperes, or (2) a low resist- 
ance galvanometer (such as a single pivot 
Paul), shunted around a platinum-tel- 
lurium thermo-element (Austin) con- 
structed as follows: 


CONSTRUCTION OF THERMO-ELEMENT 


Insert one end of each of two 2 in. 
pieces of fairly stiff, straight copper wire 
(about No. 14 or 15), as supports, in a 
piece of hard rubber or other insulating 
material, so that they are parallel and 


about 3 mm. apart, Fig. 1. To the pro- 
truding end of one of these solder about 
5 mm. of .02 mm. platinum or constantan 
wire. Heat a short piece (4 in.) of 
No. 20 platinum wire white hot, and insert 
one end of it in a bead of tellurium, thus 
making practically a resistance free con- 
tact. Then solder the other end of this 


: piece of No. 20 wire to the protruding 


end of the second copper wire. 


Pt 


Te 


Fig. 1—Plan of Thermo-element 
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Fig. 2—Connections of Thermo-element 


Allow the end of the fine (.02 mm.) 
wire on the one copper support to rest 
against the tellurium on the other, and 
weld the two together electrically by 
means of a small induction coil having a 
high resistance in series with the second- 
ary. The contact will be less fragile if 
the welding is done in an oxygen-free 
atmosphere, and it will be found advisable 
not to undertake this welding until the 
element has been placed in the test-tube 
mentioned hereafter. 

The thermo-element, thus prepared, 
may be put in a test tube, and the whole 
enclosed in a wooden box lined with 
cotton or felt, the hard rubber base 
serving as the top of the box and also as 
a support for four binding-posts, to each 
pair of which leads should be run from 
each copper wire of the element, as shown 
in Fig. 2. 

Such a thermo-element will have a 
resistance of from 5 to 50 ohms, depend- 
ing on the excellence of the welding. The 
lower the resistance, the better. 

The function of the device is this: 
the galvanometer cannot respond to the 
high-frequency currents of the wave- 
meter circuit. Those currents, however, 
heat the platinum-tellurium junction 
of the thermo-element, and the thermo- 
electric current thereby created deflects 
the galvanometer, the deflections varying 
with the square of the current, which in 
turn depends on the heat produced by 
the high-frequency currents, and varies 
with their intensity. A galvanometer 
shunted about the thermo-element may 


therefore be substituted for the hot-wire 
ammeter. 


SETTING UP THE CIRCUITS 


For measurement of the damping, we 
must put either our hot-wire ammeter 
or our thermo-element with shunted 
galvanometer in series with the capacity 
and inductance of the wave-meter. Few 
Wwave-meters now in use were intended 
for the measurement of damping, and 
therefore no binding-posts for our pur- 
pose will be found onthem. Other means 
of making the connections will haye to be 
improvised, a matter, however, of little 
difficulty. 

Figs. 3 and 4 illustrate the circuits 


~ with either form of indicator, the in- 


ductance and variable condenser shown 
in each being, of course, those of the 
wave-meter, and calibrated to wave- 
lengths in meters. 


PRECAUTIONS TO BE OBSERVED 


It is essential, in the measurement of 
damping, that the coupling between the 
wave-meter circuit and the circuit under 
measurement be constant, and that the 
energy supplied the primary of the trans- 
mitter be as constant as possible. Fur- 
thermore, the coupling between the 
wave-meter and transmitter circuits must 
not be too close: if it is, the damping 
will have too great a value. In case of 
doubt as to whether this coupling was 
loose enough, a second measurement 
should be made with the wave-meter 
farther away from the circuit measured. 
If a smaller value be obtained with the 
looser coupling, it is at once evident that 
the other was too close. 


MEASUREMENT 


(a) With Galvanometer and Thermo- 
element 

Let 6,=decrement of the damping of 
the circuit under measurement. 

Let 6;=decrement of the damping of 
the wave-meter circuit. 

Setting up the wave-meter circuit, 
with sufficiently loose coupling, near the 
oscillation transformer of the transmitter 
to be measured, press the transmitter 
key. Adjusting the wave-meter until 
resonance is obtained, take the wave- 
length reading in meters, calling it Am, 
and observe the scale deflection of the 
galvanometer, calling this quantity D. 
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Now, by turning the handle of the 
wave-meter pointer, reduce’ the scale 
l D 


reading of the galvanometer to —, and 


take the corresponding wave-length read- . 


ing of the wave-meter, calling it A,. 
Then, 


À 
(8+8) =r (1— —) (where A,, is greater 
Am than A,) 

This gives us the sum of the decre- 
ments of (8,) the circuit under measure- 
ment, and of (8) the wave-meter circuit 
itself. If the latter (6,) be known, it 
then remains only to subtract the quan- 
tity (8,) from the quantity (6,+6,), the 
result being the decrement sought. 

' However, the writer knows of only one 
wave-meter the value of whose self- 
damping is furnished by the makers (the 
Telefunken E.G.W. meter), and ordi- 
narily it is necessary to determine this 
as follows: 

Insert a piece of fine resistance wire 
(No. 36 Climax), 6 to 10 in. long, with 
sliding contact, in the wave-meter circuit, 
as shown in Fig. 5. Call decrement of 
this resistance wire 8’). 

Set the wave-meter pointer at the 
value of A, found before, and while 
transmitter key is depressed, move slider 
along resistance wire until you again get 

i D 
a galvanometer deflection —. Then, 
. without changing position of slider, turn 
wave-meter pointer until scale deflection 
D 
of galvanometer is equal to —. Read 
4 
the corresponding wave-length reading 
of the wave-meter, calling it A,. 


HW’ 


Fig. 3—Wave-meter with Hot-wire Ammeter in 
Circuit 


Fig. 4—Wave-meter with Thermo-element and 
Galvanometer in Circuit 


Then, 
Àz 
(3,+6,48',) =r (1— —) 
À 


Let (8,+6,+38',) =X! 

and (8,+6,)=X. 

Subtracting X'—xX=81,, the decrement 
of the resistance wire. 


The decrement of the wave-meter 
circuit (ô,) is then equal to X! 8',, which 
2A—X? 
quantity, of course, is to be deducted 
from the quantity (6,+6,), to give us 
the decrement of the transmitter circuit 
under measurement. 


(b) With Hot-Wire Ammeter. 


Using a hot-wire ammeter instead of the 
galvanometer and thermo-element, the 
formulae are the same, but owing to the 
fact that the readings of the ammeter 
vary with the current and not, like those 
of the galvanometer, with the square of 
the current, slight changes in procedure 
are involved. 

These are as follows: 


1st.—For the initial deflection D, of the 
galvanometer, substitute the initial milli- 
ampere reading of the ammeter at reso- 
nance, and call this quantity J. 

2d.—In each of the two instances 
where, with the galvanometer, the wave- 
meter pointer was turned until a scale 


deflection equal to — was obtained, it 


must in the method now under discussion 
be turned until the number of milli- 


amperes is equal to —, or ——. 
1.43 
3d.—Where, with the galvanometer, 
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Fig. 5—Wave-meter and Thermo-element with 
Adjustable Resistance Wire in Circuit 


the wave-meter pointer was turned until 
a deflection — was obtained, it must now 
be turned until the milli-ampere reading 
is equal to -. 


In all other respects the procedure 
with either indicating device is the same, 
and the formulae serve without change 
for both. 


The methods just described are equally 
applicable to the measurement of the 
damping either of a closed oscillatory 
circuit containing a spark gap, or of a 
coupled transmitter consisting of such 
a circuit and an antenna circuit tuned 
to the same period. In the latter case, 
if the spark gap be of the open variety, 
and the coupling is close, the energy is 
radiated, of course, in two wave-lengths, 
one shorter and one longer than the wave- 
length to which each of the circuits was 
tuned. This need occasion no difficulty, 
if the two wave-lengths lie sufficiently 
far apart, for the damping of each hump 
may be measured separately. Where 
the coupling of the two circuits is very 
loose, or a quenched spark is employed, 
there will, of course, be practically only 
one hump, a single wave-length, radiated. 

In practical work, it has been found 
that very sharp tuning is impracticable 
when a wave train contains less than 
15 oscillations. This corresponds to a 
decrement of .2, the limit set by the 
statute. The experimenter will find, 
with most oscillation transformers, that 
this limit will not be exceeded if he has 


not more than two turns of his helix in 
common between his closed oscillatory 
and radiating circuits. If on measure- 
ment, the damping of the coupled system 
is found too large, inductance may be 
added, or the coupling be loosened, in 
order to decrease the resistance and hence 
the damping. If it be impracticable 
to change the wave-length, the aerial 
must be shortened to decrease its capac- 
ity, the same wave-length being retained 
by adding inductance. 


Knowing the value of the damping 
(ô) of a closed oscillatory circuit, a 
number of other important calculations 
may be worked out. If its inductance 
in centimeters 1s known, or can be meas- 
ured, and the high-frequency resistance 
R of the inductance can be calculated 
from the dimensions of the wire, then, 
knowing the frequency, N, corresponding 

V 


to resonance (N=—), one can calculate 
À 


the resistance r of the spark gap from the 
formula 


4 N Lô, 
r=——— —R, R and r being measured 
10° 
in ohms. 


Likewise, by Fleming's rule, the ap- 
proximate number of complete oscilla- 
tions M in the wave train, before the 
amplitude of the oscillations falls to 1 
per cent. of the maximum, may be found 
by the formula 

4.605+ô, 
M =—————__,, which quantity divided 
1 
by two, gives the periods. 


The crews of Italian submarines have 
been undergoing a series of practical 
tests of their staying powers, says the 
Engineer. The trials were begun in July 
by the Glauco, which remained for 22 
hours submerged, and this performance 
has now been exceeded by the Squalo, 
in Venice arsenal, with what is believed 
to be the record time under water of 
24 hours. Her crew, composed of 20 men, 
including the officer in command and a 
navy doctor present to study the effect 
of the long immersion, was in absolutely 
normal condition when the submersible 
came to the surface. The experiments 
will be continued. 


ELECTRICIAN AND MECHANIC 5 


PRACTICAL REMEDIES FOR MOTOR AND GENERATOR TROUBLES 


P. LE ROY 


Motors and generators, like all other 
kinds of machinery, are subject to de- 
rangements, but due to the peculiar and 
elusive nature of electricity, it is often 
quite difficult to ascertain the exact cause 
of the trouble. Each different kind of 
trouble, however, has its own peculiar 
characteristics by which it may be recog- 
nized, and once the trouble is located 
it is often quite easy to remedy it. 

In this article I will consider the causes 
and remedies of that most common 
trouble, sparking. 

SPARKING WITHOUT APPARENT CAUSE 


Very often a machine will spark quite 
badly without there being any apparent 
cause. In such cases it is very probable 
that a wrong material has been used for 
the brushes. The manufacturers gen- 
erally furnish or specify a certain kind 
of brush to be used with their machine, 
and no other kind should be substituted. 
The quality, shape and size of the brushes 
have a considerable effect on the satis- 
factory commutation of a motor or gen- 
erator. Therefore, since the manufac- 
turer has found by actual test the type 
of brush that gives the best results with 
his machine, his advice should be strictly 
followed. 


SPARKING ON ADJUSTMENT OF 
THE BRUSHES 


Sparking on adjustment or removal of 
the brushes may be due to one of several 
causes. It sometimes happens that the 
brush holders stick on the spindles and 
do not turn freely, causing the brushes 
to bear at only afew points. The remedy 
for this is to repair the brush-holder so 
that it may rotate freely. 

Another quite common cause of spark- 
ing is a bad contact between the brushes 
and the commutator. This is duc to the 
fact that the brushes are not properly 
ground to fit the commutator. If carbon 
brushes are being used, a small piece of 
sandpaper should be placed between the 
brush und the commutator, slight press- 
ure applied to the brush and the armature 
rotated slowly in both directions by hand. 
If metallic brushes are being used, it is 
necessary to file them until they make 
a good bearing contact with the surface 
of the commutator. 


FLANSBURG 


The sparking may also be due to the 
fact that the brushes are covered with 
oil, dirt, grease, etc. Both the brushes 
and the commutator should be looked 
over carefully, and if this is the case, 
thoroughly cleaned with gasoline or 
kerosene. . 


SPARKING DUE TO IMPROPER POSI- 
TION OF BRUSHES 


If the brushes are in a wrong position, 
it can easily be detected, for the amount 
of sparking will change as the brushes are 
moved backward or forward. The brush- 
rocker may be in the wrong position or 
the relative position of the brushes may 
be wrong. If the latter is the case, 
moving the rocker will stop the sparking 
at some of the brushes and cause it to 
begin at others which formerly did not 
spark. The brush-rocker should be first 
rocked backward and forward slowly 
until there is a minimum of sparking. 
If the sparking continues, make sure 
that there is an equal distance between 
the brushes, by counting the commutator 
bars between each brush. In a two- 
pole machine the brushes should be 
exactly opposite; in a four-pole machine, 
90 degrees apart; in a six-pole machine, 
60 degrees apart, ctc. 


SPARKING DUE TO IMPROPER COM- 
MUTATOR MATERIAL 


` The quality and material of the com- 

mutator will often be found to be the 
cause of the sparking, when no other 
cause can be found. Carbon brushes 
work satisfactorily only on copper com- 
mutators, and if the latter is made of 
bronze or gun-metal, as is sometimes the 
case, trouble is bound to ensue. The 
quality of the copper in the commutator 
may vary with the depth, and as the 
commutator wears down, trouble begins. 
The only possible thing to do in this case 
is to renew the bars. 


VIOLENT SPARKING ALL AROUND 
THE COMMUTATOR 


When violent sparking is observed all 
around the commutator while the ma- 
chine is running, and some of the bars 
are cut or burned, the cause is probably 
a bad contact between an armature con- 
ductor and its commutator-bar. The 
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armature or any single armature coil 
may show no excessive heating, but if 
current is sent through the armature while 
it is being slowly rotated, sparking will 
again occur. To remedy this, the screws 
fastening the bar and conductor should 
be tightened, or conductors should be 
resoldered. If it 1s found that the break 
occurs in one of the coils, the only remedy 
is to rewind the armature. 


SPARKING WITH LOW ARMATURE VOLTAGE 


On first starting a multi-polar machine, 
one or more sets of brushes may spark 
heavily, while the armature voltage is low, 
although the speed and field current are 
normal. This is due to one of the field 
coils being connected in the reverse direc- 
tion, so that it opposes the other field 
coils. It is an easy matter to locate the 
faulty coil by following the direction of 
the windings. The coils should be con- 
nected alternately clockwise and counter- 
clockwise, so that the consecutive fields 
produced are in opposite directions. -A 
compass may also be used to determine 
whether this condition is obtained. When 
the coil is located, the end connections 
should be reversed. 


SPARKING WITH ONE FIELD COIL 
UNDULY HOT 


Sometimes one or more sets of brushes 
spark heavily as before, but one of the 
field coils is unduly hot while the others 
are colder than usual. This may mean 
that a portion of one of the field coils ‘is 
short-circuited so that the pole does not 
become excited. Dampness in the coils 
may produce this short-circuit, and there- 
fore great care should be taken always to 
have the coils dry. Another possible 
cause is the short-circuiting of the wires 
joining the field coils. The coils should 
then be rewound or the connecting wires 
insulated. 


SPARKING MORE APPARENT AT 
CERTAIN SPEEDS 


Sparking may occur only occasionally 
and be more apparent at certain speeds. 
This is due to the vibration of the ma- 
chine, which may occur at all speeds or 
only at certain critical speeds and which 
depends on the unbalanced condition 
of the armature or pulley. The pulley 
should be removed and “turned” true. 
If it were the pulley that was at fault the 


trouble would then disappear, but if the 
armature were at fault it would be neces- 
sary to balance it by adding a small 
weight to one of its sides. This weight 
might be either a small amount of lead 
or babbitt poured into slots provided 
for just such purposes on the inside of 
the armature flange. If these slots were 
not provided, the weight might be bolted 
to the inside of the armature. The 
weight added must be so adjusted that 
if the armature is mounted on knife edges 
it will not rotate of its own accord. 


SPARKING WITH INCREASE OF LOAD 


When the load on a dynamo is in- 
creased, sparking will frequently occur. 
This shows that the machine may be 
running at too high a speed. The ma- 
chine should therefore never be run at 
a speed higher than its rated speed. 
When the machine is running at an ab- 
normally high speed, the shunt field 
current has to be decreased in order to 
keep the same voltage. This is because 
with an increased load, the armature 
current increases, and the armature re- 
action 1s increased, weakening the field. 
The field due to the armature ‘finally 
reaches a point where it nearly overcomes 
the field due to the poles and sparking 
occurs. Overload may produce spark- 
ing even in a perfect machine, and the 
remedy 1s to reduce the load as soon as 
possible. 


SPARKING DUE TO A ROUGH COMMUTATOR 


Sparking may occur and the brushes 
vibrate slightly while the commutator is 
apparently smooth. This comes from 
the fact that the mica insulation between 
the commutator-bars is slightly harder 
than is the copper, and therefore does not 
wear out as rapidly. The remedy for 
this is to turn down the commutator, or 
to file down the mica alone, with a tri- 
angular file. 


SPARKING DUE TO ARMATURE OUT 
OF CENTER 


If the armature is not properly centered 
the air gap will not be of uniforiħ width 
at all points between the armature and 
the pole faces. Such a condition is liable 
to occur, especially in large machines, 
as the bearings become worn with use, 
and unless some method is employed 

(Concluded on puge 18) 
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AN ELECTRIC CLOCK AND HOW IT WAS MADE 


F. COLLIER FLETCHER 


The clock just completed by the writer, 
and herewith illustrated, is a purely 
electrical timepiece, as it is not depend- 
ent on another clock for its motion. It 
is self-contained, the batteries being 
placed as shown in Fig. 1, so that the 
whole can go under a glass shade and 
stand on a bracket or mantelshelf; an 
excellent timekeeper as well as an electri- 
cal novelty. From an examination of 
the photographs and sketches, it will be 
seen that there is a pendulum which has 
a soft-iron armature at its lower end, 
swinging over an electromagnet, which 
gives impulses to the pendulum as re- 
quired. About the center of the rod is 
the contact-maker, a V-shaped piece of 
steel pivoted at the top. As the pendu- 
lum swings this piece catches the notched 
piece fastened upon the spring, but as 
long as the pendulum has a good swing 
it rides over the notch, but when the 
swing gets short the bottom of the V- 
piece catches in the notch and pushes 


Fig. 1—An Electric Clock 


Fig. 2—Clock Mechanism 


it down, and the end of the spring— 
which has a short piece of silver wire 
affixed—is depressed into the mercury 
cup shown on the right-hand side of the 
photograph, Fig. 1. This makes elec- 
trical contact, actuating the magnets, 
and gives another impulse to the pendu- 
lum, which swings a number of times 
from its own momentum before contact 
is again required. 

Fixed at the top of the pendulum-rod 
is the ratchet-lever driving the works. 
This lever is so arranged that, no matter 
what the swing of the pendulum may be, 
it pushes one tooth of the ratchet-wheel 
each second. As the length of pendulum 
regulates the time-keeping, the armature 
is made adjustable, and the magnets form 
a sliding bracket to adjust to the arma- 
ture. The works are adapted from an 
ordinary cheap, circular alarm clock, 
with the balance arrangement and the 
alarm works taken out. Now that the 
principle of the working of the clock has 
been described, the construction can be 
considered. 

The pendulum-rod is a piece of %e in. 
round brass rod, 11 in. long, the bottom 
end threaded for 1 in. A circular disc 
of sheet brass, 2 in. in diameter is soldered 
to the rod, the center being 1% in. from 
the bottom. Next solder a short piece 
of 46 in. steel rod into the pendulum- 
rod at right angles to the disc and 514 in 
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from the bottom of the rod. The V- 
piece is of steel 44x14 in., filed nicely 
to shape and drilled an easy fit for the 
steel pin. Two small collars of brass 
are soldered on the pin as shown, Fig. 8. 
The V-piece must have no play, yet swing 
freely. Next obtain a piece of soft-iron 
for the armature, 234 x 34 x ™e in., bore 
a hole in center, and tap same to screw 
on bottom of pendulum-rod. A Me in. 
nut is also required to lock the armature 
on rod. Slightly flatten out the top 
end of the pendulum-rod by hammering, 
and bore a %2 in. hole for the pivot. 
The magnet bobbins are turned out of 
some hard wood to the dimensions given 
(Fig. 9) and bored ^e in. Wind the 
bobbins with No. 22 covered wire, about 
4 or 5 oz. on each. Connect them so that 
one has a north and the other a south pole. 
If cotton-covered wire is used, cover the 
bobbins with green silk, first pasted on 
paper for appearance. The magnet cores 
are of 6 in. soft iron and are driven a 
tight fit into the soft-iron base, 314 x 1%e6 
x%e in. Two holes for wooden screws 
are drilled as shown in Fig. 10. The 
centers of the cores must be about 2 in. 
apart. The sliding bracket carrying 
the magnets needs no comment and need 
not be made accurately to size. Four 
wooden screws in the runners tighten up 
the bracket when it is adjusted. 


The contact arrangement should now 
be taken in hand. The part A, Fig. 7, 
is strip brass, the top portion being 
bent over at right angles 34 in., as shown. 
A piece of watch spring 5)% in. long is 
soldered ‘to.A. Underneath the other 
end of the spring, solder 1% in. of: silver 
wire. From a semi-circular piece of 
brass 14 in. wide and as deep as the spring, 
file a notch as C, Fig. 7, to catch the V- 
piece on pendulum-rod. The part B, 
Fig. 7, is also made from strip brass 
tapped *46 in. top and bottom, and with 
a screw at top and lock nut. The bottom 
end of this screw is drilled, and a peg 
of vulcanite is inserted to insulate it 
from the spring. The little mercury 
cup is made from a cycle lubricator with 
a e in. screw and lock nut B, Fig. 7. 
Next obtain a circular tin-cased alarm 
clock. It will be noticed on removing 
the case that the wheel next to the escape 
wheel has 60 teeth and revolves once a 
minute. Get a wheel made the same 
size, but with 60 ratchet teeth, and fit 
to the spindle in place of the other wheel. 
In the writer's clock this wheel was 1 
in. in diameter. The balance springs 
and alarm works can be removed,as they 
will not be required again. 

From some strip steel 5% in. wide by 
Me in. thick, make the bearings for the 
pendulum pivot, one being shown in 


Details of the Electric Clock 
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Fig. 3; the front one being as shown in 
the photograph, Fig. 2. The hole X, 
Fig. 3, is larger than the pivot, so that 
it will not touch there. Solder the bear- 
ings to the front and back of works, as 
shown in Fig. 2. The pivot of steel rod 
“sa in. in diameter is shown in Fig. 4, 
and the ends are reduced to about 42 in. 
They must be a nice easy fit. To make 
the ratchet-lever, file a strip of brass to 
dimensions of C, Fig. 5, and solder to 
pivot as shown. At the top, pivot the 
piece D on a steel pin, so that it hangs 
freely, but without side play. Solder a 
length of fine watch-spring to a con- 
venient part of the work, to bear against 
the ratchet-wheel H, Fig. 5, and prevent 
it from slipping backwards. Obtain a 
2 in. length of darning needle or cycle 
spoke, and solder to the front bearing, as 
shown in Fig. 2. Before doing this, 
however, it would be advisable to fit the 
other parts together on the’ woodwork, 
as this ratchet-lever is rather difficult 
to adjust correctly. 

The base is a piece of mahogany 7 x 
84x 4 in. thick, and the upright is a 
similar piece, 18 x 614 in., screwed to the 
base, and with angles pieces of wood to 
support the upright as shown in the 
photograph, Fig. 1. As the back plate 
of works has to be 214 in. in front of 
the upright, screw blocks of wood to same 
and solder a piece of brass on each side 
of the works. Blocks of 1x1 in. ma- 
hogany go behind each side of the con- 
tact breaker to bring it the correct dis- 
tance from the upright. Fit the parts 
together. Solder the top of pendulum 
rod to pivot and put the wheels in the 
works, Screw works to the blocks of 
wood and these blocks to the upright. 
Fix the magnets underneath armature 
centrally and screw the contact breaker 
IN position with the spring horizontal, 
and fill the cup with mercury. The V- 
Piece on pendulum rod comes over the 
Spring; the bottom of V should be 1 in. 
below the notch in C, Fig. 7, and this 
notched piece should be soldered to spring 
so that it will be 1% in. to the night of 
Pendulum rod when hanging vertically. 
On giving the pendulum a swing it will 
be noticed that as long as the swing is 
Strong enough to carry the V-piece be- 
yond the notched piece, it will not move 
the spring; but when the swing is so short 
as only to carry the pendulum to the 


Fa.’ 10. 


Fig. 5o 


center of the notch, the V drops in same 
and contact is made. 

The wire E, Fig. 5, must be so adjusted 
to the curve in lever D that it only pushes 
one tooth of the ratchet-wheel, no matter 
what the swing of the pendulum is. The 
curve in D will have to be carefully filed 
to ensure a correct position, and the 
spring H, Fig. 5, adjusted to suit D. 

The batteries can be two Leclanché 
cells; the writer uses Empire cells 
joined in series. The wiring is as fol- 
lows: One wire from the magnets goes 
to a terminal of the battery, the other 
wire goes to the mercury cup. The 
opposite side of the contact breaker A, 
Fig. 7, is connected to the other terminal 
of the battery. It will make a neat job 
if the wires are all carried behind the 
woodwork out of sight. To minimize 
sparking in the mercury cup, a condenser 
should be made, consisting of about 56 
sheets of tin-foil 5 x 4 in., interleaved with 
paraffin paper, as on a spark coil. The 
ends are joined one to each side of the 
contact breaker. In the photograph, 
Fig. 1, the condenser will be seen fitted 
in a narrow wooden box and screwed to 
the back of the upright above the bat- 
teries. The dial arrangement is the only 
part now required to complete the clock, 
and a celluloid dial should be purchased 
from some wholesale jeweler. It is glued 
in place of the old one. A glass bezel 
should also be purchased. Turn a ma- 
hogany ring, as shown in the photograph, 
to fit friction-tight and come flush with 
the dial, and on this the bezel is screwed. 

When the clock has been adjusted to 
work satisfactorily, with about 24 swings 
of the pendulum to the contact, it can 
be taken apart, the woodwork French- 
polished, and the brasswork lacquered, 
which, if nicely done, will give the clock 
a handsome appearance.—The Model 
Engineer and Electrician. 
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LACQUERING 
V. W. DELVES BROUGHTON 


I believe most amateurs have experi- 
enced the same difficulties in lacquering 
their work, that I have, so I make no 
apology for giving the following hints, 
says Mr. Broughton in The Model Engt- 
neer and Electrician. 

To lacquer a plain cylindrical object, 
chuck the same in the lathe, and after 
thoroughly polishing, finish off with a 
clean rag covered with whitening, run- 
ning the lathe at a high speed and using 
considerable pressure. It will generally 
be found that sufficient heat has been 
developed by this process; if not, the 
article must be warmed by a spirit lamp 
or Bunsen burner till it is as hot as can 
be comfortably borne by the back of the 
hand. The article is then quickly dusted 
with a clean cloth, and the lacquer applied 
with a pad, much like French polishing, 
but taking care to go only once over the 
object with a light but firm touch. Ina 
similar manner large flat surfaces can 
be treated. : 

Small and irregular-shaped pieces can 
be treated in the following manner: First, 
they are finished and polished or dipped 
in acid; then they are dipped in caustic 
potash (American potash will do equally 
well), about a 10 per cent. solution, which 
is better used hot if there is any fear of 
contamination with grease; then quickly 
rinsed in clean water and dipped into 
the following bath, which must be kept 
nearly, but not quite, at the boiling point. 
Take 11% oz. of best Scotch glue, and soak 
the same in 5 pt. of water till quite soft; 
then melt over the fire and add 1 oz. of 
bichromate of potash. Just before dip- 
ping, the scum on the surface should be 
removed with a piece of card. The 
articles must be left in the bath for a 
sufficient time for them to become heated 
to the temperature of the bath, so that 
when removed they will dry almost in- 
stantaneously. The articles are next 
exposed to sunlight for about an hour, 
when it will be found that the film of 
bichromated glue left on the surface has 
been rendered perfectly insoluble. The 
protection of metallic surfaces in this 
manner is very thorough, and, thin as 
the protecting film appears, it offers a 
wonderful resistance to atmospheric in- 
fluences. 


If the articles to be lacquered are 
polished aluminum, or alloys of that 
metal, the caustic potash bath must be 
omitted, and the articles brushed with 
fine powdered bicarbonate of soda just 
sufficiently moistened to stick to the 
brush. Caustic potash will give alumi- 
num a frosted appearance, especially if 
used hot. 

This manner of protecting metallic 
surfaces has the advantage that it scarcely 
shows at all; and if good gelatine is used 
instead of glue the film would be still 
more imperceptible. For white metals, 
chrome alum might be substituted for 
the bichromate, and 14 oz. instead of 
1 oz. used to the same quantity of glue 
or gelatine and water. Placing in the 
sun would then be unnecessary, as chrome 
alum has the power of rendering most 
coloids insoluble without the agency of 
light. I mention this last recipe more as 
a suggestion than as a proved process, 
for, although I have used it, I have not 
kept by me the articles that have been 
treated in this manner for a sufficient 
length of time to test its resistance to the 
atmosphere. 

All lacquering should be done 1n day- 
light, as it is nearly impossible to see if 
it is laid on properly by artificial light, 
and work that looks perfect by gaslight 
will appear a mass of smears in the day 
time. 

If deep colors are admired, the follow- 
ing may be added to the lacquer employed 
(but it should be noted that the deeper 
the color the more difficult it is to lay on 
the color evenly)—Bismark brown, a 
deep copper color; dragon’s blood, a 
fine deep golden color; turmeric and 
gamboge, both of which give a good light 
golden color. Saffron gives a good color 
to the liquid used in the glue-bichromate 
process, and may be used alone or with a 
mixture of tincture of logwood. The 
glue-bichromate solution may be kept 
for a long time if bottled, but should be 
filtered through two or three thicknesses 
of good flannel before use. I do not know 
whether the addition of coloring matters 
would affect its keeping qualities; it is 
cheap enough, however, and there is very 
little expense or trouble in making up_a 
new bath when required. 


ELECTRICIAN AND MECHANIC 11 


A METHOD OF CALCULATING DIFFERENTIAL INDEXING 
STEPHEN HOUSE ° 


The mathematics of the universal 
milling machine are interesting in the 
extreme, and to the enquirer the method 
of differential indexing is one which 
compels attention. Plain indexing is 
simple enough; compound indexing is 
ingenious, but is not so handy as the 
differential. Compound indexing lends 
itself more to error than’does the differ- 
ential, as it is not so easy to keep the 
direction of two separate calculations 
and movements in mind as it is to re- 
member that the crank moves in only 
one direction. The only difference be- 
tween plain and differential indexing is the 
admission of some easy gearing into the 
latter case; the principle of indexing and 
the movement of the crank is precisely 
the same in each case. How to arrange 
for the necessary gearing for the differ- 
ential without reference to the tables 
which Brown & Sharp issue with their 
machines or in the absence of any such 
assistance is what every operator of a 
milling machine ought to know. 

Differential indexing is the sum or 
difference of fractions to give the required 
advance of the crank for one division 
on the piece milled. In this it resembles 
compound indexing. There is this differ- 
ence, however: whereas in compound 
indexing the machinist must attend to 
both crank and plate movement, in the 
differential indexing the crank only 
demands his attention, the plate being 
moved backwards or forwards by the 
gears used. 

Suppose for instance that we wish to 
cut 51 teeth. No index plate usually 
found in the shop will enable us to do 
this by direct indexings, as we would 
require a 40-hole move on an index circle 
of 51 holes. That is, the crank would 


move $ of the circumference of the 


Plate for every division cut. As this is 
an impractical fraction by direct indexing 
a us get as near as we can by this method: 


“gy ÍS very near to ST and can be obtained 


by taking 14 holes on a 17-hole index 
42 1 


circle, since Sr is the same as a But, 
if we adopt this fraction we are “a in 


excess of what we need. Hence it will 


be at once seen that we must arrange 
the gears in such a way as to counteract 
and cancel this excess. This can be 
done by causing the index plate to move 


backwards = whilst the crank moves 


forward = ,or + of the index circle. =r 
movement negatively of the plate per 
one division of 51 is manifestly 2 whole 
turns by the time we have gone the 51 
divisions. That is to say, while the 
spindle has made one complete revolu- 
tion (=51 divisions made) the index 
plate has made two complete revolutions, 
and this would only be effected by using 
gears on the spindle and worm in the 
ratio of 2:1. Those recommended by 
Brown & Sharp in their tables are 24 
on the worm and 48 on the spindle. 28 
and 56 would do just as well, or any other 
convenient two, so long as the ratio 
spindle : worm :: 2 : 1, holds good. 

All gearing, however, does not work 
out so simply as this, and it is sometimes 
necessary to try both a positive and a 
negative movement of the plate before 
deciding which to adopt. This is well 
illustrated in the case of a 99 gear. 
Direct indexing demands a 99 circle with 
the sector set for a 40-hole move. This 


is impractical, but oe is hear to SD and 


98 is Obtained by 20 holes on the 49 


circle. We want 99 teeth, however; 
not 98 teeth. So we must arrange for 
an extra tooth. Hence, the index plate 
must move in the direction opposite to 
that of the crank, and the amount of 
negative rotation per 1 tooth cut is 


plainly the difference between = and =e 


98 99 5 
40 40 _ 3960-3920 40 Therefor 
98 99 9702 ~~ 9702 See 
the total negative movement of the plate 


by the time the 99 teeth are cut=sr55 x 99 
40 


= 9g; that is, whilst the spindle has made 
one complete revolution the index plate 


40 a Se, i 
has made “9g of a complete revolution in 


a direction opposite to that of the crank, 
or, working in whole numbers, if the 
spindle were to make 98 revolutions, the 
index plate would make 40 only. Gear 
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on spindle to gear on worm,must then 
be in the inverse ratio of their relative 
movements, that is, 40:98. 40 :98= 
1 : 2.45, and there are no gears in common 
use which give this ratio exactly, though 
40 on the spindle and 100 on the worm 
give a close result, yet not near enough. 
Apparently, then, all our working is for 
nothing. Let us try the other tack, 
40 
40 e” 

i00 will do. 100 teeth being 1 too many, 
we shall have to cause a rotation of the 


index circle in the direction the same as 


the crank. The amount of movement 
40 40 40 


however, and instead of =, letustry what 


1S Da before: 39 — 100 = 9900 Pet 
. — 40 per 99 teeth : = 40 
1 tooth: 106 © D of 1 turn 


for one complete revolution of the spindle. 
Hence, gear on spindle : gear on worm= 
40 : 100. 

That is, a 40-gear on spindle : 100 on 
worm. Here is a case where simple 
gearing will not do. We must resort 
to compound gearing, remembering al- 
ways this rule. The product of gear on 
spindle and first gear on stud to product 
of second gear on stud and gear on worm 
must be equal to the required ratio. In 
this case, 40 :100=2 : 5. 

The usual gears are 24, 28, 32, 40, 44, 
48, 56, 647 72, 86, 100, and we must in- 
vestigate to find two pairs such that 
the quotient of their respective products 
equals : . Thisstepmay needa little time, 
but is not impossible, as is shown thus: 
28x32 2 
40x56 5° 
ately set our gearing 28 on spindle and 32 
as first gear on stud; 40 as second gear 
on stud with 56 on the worm. 

As another illustration let us take 125 
teeth, which by direct indexing would 


immedi- 


Consequently, we 


_ 40 8 te Soa che 
require j55= 95° No index plate will is e 


: ; . 9 
this fraction, but we can obtain 37 OF 49» 


or on index circles, and these fractions 


T 
21’ 

ery close to È 
are very ClOS€ to 5° 


they are slightly larger, so that the plate 


must be given a negative movement. 
8 


a — — -——=- 
277 25 


Asamatter of fact, 


: 1 
Proceeding as before: =3- 
8 25-24 1 


25 75 75` 


MECHANIC 


That is, the index plate must move 
negatively a of arevolution per 1 tooth, 


125 
15 


tion of the spindle, or > of a revolution 


which is of a revolution per 1 revolu- 


per 1 revolution of the spindle. 

-’-Gear on spindle : gear on worm=5 : 3. 

40 on spindle and 24 on worm satisfies 
this condition. 

It will be nòticed that when the de- 
nominator of the fraction adopted is 
greater than the denominator of the true 
fraction, it is necessary in order to correct 
the difference to advance the index plate 
in the same direction as the movement 


of the crank. For instance, BA greater 


a 


0 . : ; 
than : and, since the latter fraction is 


100’ 
the one we adopted, it plainly becomes 
the work of the index plate to make up 
the difference, to give 99 teeth instead of 
100. Every time the index plate moves 
forward it increases the fraction repre- 
sented by the movement of the crank 
alone, and vice versa, when it moves back- 
wards (that is, in a direction opposite 
to that of the crank) it'decreases the 
fraction represented by the crank move- 
ment. The larger the fraction of a revo- 
lution that the spindle makes per tooth, 
the fewer the teeth, and contrawise. 
Hence, if our adopted fraction as, for 


te represents less teeth than 
we require, the index plate must equal- 
ize matters by moving backwards. So 
that it is only necessary to remember 
whether the fraction is greater or less 
than the true one to determine whether 
our index plate is to make a forward or 
backward movement, relative to the 
movement of the crank. A forward 
movement is obtained by the use of one 
idler, a backward movement by the use 
of two idlers. Two gears on a stud are 
the same as one idler in their effect. 

By this method of fractions gears may 
be determined for any number of divisions 
up to or beyond the 382 which ends 
Brown & Sharp’s tables. It takes a 
little time, perhaps, but when one has 
done a few examples in this manner, he 
is able to decide almost intuitively what 
fraction to adopt. By one movement 
or the other, forwards or backwards, 
this method gives correct results. 


instance 
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PRIZE CONTEST 


ENTRY NO. 1 


AN ASTATIC GALVANOMETER 


LEONARD MORAN 


The Astatic galvanometer is a very 
sensitive instrument, and so it is a great 
help in a wireless station. It consists 
of two magnetic needles, two coils of 
wire, three binding-posts, hardwood base, 
strip of copper or brass (never tin or iron) 
to form a bridge, and a cork. All tacks 
and screws are of brass. 

Each coil is made separately of 10 ft. 
of No. 30 insulated copper wire, wound 
about the base of a drinking glass, to 
give it its shape, and then pressed into 
an elliptical shape, and fastened to the 
base block with a brass or copper strip, 
held down with small brass screws. 

The base-block should be 4 in. square. 
First cut off the corners of the base block, 
and then give it several coats of shellac. 
The bridge is made from brass e in. 
thick, 1 in. wide and 7 in. long, which is 
screwed to the outside of the block, as 
shown in the illustration. A small hole 
is drilled through the top of the bridge 
to admit a cork and screw-eye. Ordinary 
large compass needles may be used or 
magnetized pieces of highly tempcred 
steel piano wire will do. A short piece 
of wood can act as the carrier-bar for 
the needles. When the needles are ar- 
ranged properly, suspend them from the 
screw-eye,. fastened in the cork, by a 
thread. A circular indicator disc of 
cardboard is marked and attached to the 
top of the coils with a few drops of wax. 

Three binding-posts are now placed 
on the base block and to them the end 
wires of the coils are attached as shown 
by the illustration. When making con- 
nections for a strong current, attach one 
of the leads to the middle binding-post 
and the other lead to one of the outer 
binding-posts. For a weak current, at- 
tach both leads to the outside binding- 
posts. 

A and B represent the coils; C, D and 
E, the binding-posts. Care should be 


An Astatic Galvanometer 


taken in wiring the instrument. As the 
needles and coils are very sensitive, it is 
best to cover the entire apparatus with 
an inverted glass jar. A bluestone or 
gravity battery jar will serve very well 
for this purpose. 


(The article by Mr. Moran is one of the 
articles submitted in our Prize Competi- 
tion. The winner of this Competition will 
receive a prize of $10.00, and articles which 
do not win the prize, butfwhich are of suffi- 
cient practical value, will be purchased 
by us at our regular space rates. Let us 
hear from some of our other readers who 
can tell “How to Build” experimental 
apparatus for amateurs. The Prize Com- 
petition was fully described in our Octo- 
ber issue, and does not close until March 
1, 1913.—Editors. ] 
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WIRELESS TELEGRAPH AUXILIARY SETS FOR STEAMERS 
LEO F. WHITEHEAD 


The new ‘‘wireless”’ law, which went 
in effect October 1st, requires all ships 
having wireless apparatus to carry two 
operators, one of whom shall be on duty 
at all times when the ship is under 
way. This law applies to all ships that 
came under the previous act requiring 
that they be equipped with wireless 
apparatus. Concurrently there is an 
enactment making it necessary for all 
such ships to have an auxiliary power 
capable of transmitting signals a distance 
of 100 miles over sea under all conditions. 
This power is to be used in case of emer- 
gency, and to operate independent of 
the ships’ ordinary power supply. 

The Marconi Wireless Company uses 
the storage battery almost entirely as 
a means of obtaining this power. The 
entire wireless equipment is so extensive 
that the reader can readily see to what 
enormous expense the wireless and steam- 
ship companies are under to provide for 
the safety and comfort of the people who 
travel by water. If anything should 
happen to the ships’ electric generators— 
and in the past it has been customary to 
depend upon them—the wireless set is 
thereby put out of commission; and if 
generator troubles occur on land, there 
is still greater opportunity for them at 
sea. At sea, the ship’s power is one of 
the first things to go ‘dead,’ particu- 
larly if water gets in between decks. 
The storage battery is installed in the 
wireless room, which in most cases is on 
the top deck, therefore the last place 
where water would reach it. The sort 
of battery being installed at the present 
time is the lead type, which has a capacity 
of at least from 40 to 60 ampere-hours. 
There is a switchboard with the necessary 
apparatus for controlling the charge and 
discharge. This size of battery is sufh- 
cient to operate a 10-in. spark coil spe- 
cially used with this set. One end of the 
spark gap is connected with the deck 
of vessel which is equivalent to “ground,” 
and the other end directly with the an- 
tenna. There is no inductance or loading 
coil used with this spark coil set. The 
antenna lead is disconnected from the 
helix of the large set, and connected 
directly with one side of the spark gap. 


Only one key is required, for a double- 
hole double-throw switch is used to throw 
the large or the small set in operation. 
The storage batteries are charged from 
the ship’s electric light mains. The line 
voltage ranges from 110 to 220, and in 
some cases is even higher. This makes 
it necessary to charge the batteries 
through a limiting resistance, the amount 
of which is made to correspond with the 
ship’s installation and thereby adjusts 
the rate at which the batteries are 
charged. A voltmeter is used to show 
the condition of the batteries. An under- 
load relay is in series with the batteries. 
It has a disc attachment which makes 
and breaks the circuit. The batteries 
cannot be charged until the disc makes 
a contact. The aerial switch closes the 
key circuit. This is the means of safe- 
guarding the receiving set. 


Intermarriage in China 

President Yuan Shih Kai has issued 
a ‘‘mandate’”’ enjoining on the five races 
who compose the population of the re- 
public the desirability of intermarrying, 
to the end that in time they may become 
welded into a single people. 

“As the present form of government,” 
says the document, “‘is based upon the 
union of the five families for the forma- 
tion of a new nation, it is essential that 
territorial distinction should be entirely 
eliminated and mutual good feeling 
should be daily enhanced. According 
to the rules of old, prohibitions existed 
as regards intermarriages between Chi- 
nese and Manchus, as well as between 
Chinese and Mongohans; and there have 
also been few marriages of the two 
families of the Moslems and Tibetans 
with that of the Chinese. 

“During recent years proposals to 
abolish these old prohibitions, with a 
view to assimilating their customs and 
habits, have been brought forward time 
and again. But either such orders were 
promulgated and rarely obeyed, or per- 
suasive means failed to remove obstacles 
and suspicions. At present, as the re- 
public is in its infancy, the five families 
should be as of one household.” 
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NOTES ON WIRE AND METAL GAUGES 
GEO. GENTRY 


The following hints have been put 
together not necessarily in any concise 
form or as an exhaustive reference (for 
the latter, see any good tool-dealers’ 
catalog), but as they have occurred to 
the writer in some few years of light 


workshop experience. The master hint . | 


of all is to use your tools fairly and within 
reasonable limits for the purpose for 
which they are intended. For instance, 
don’t take the shank of your 1-1000 in. 
micrometer to drive in a tack; even if 
you have mislaid your tack hammer and 
cannot wait to find it; it will be cheaper 
to go out and buy another hammer. 


WIRE AND SHEET GAUGES 


It is suggested that the writer com- 
mence with some notes respecting wire 
and plate gauges, and as so much remains 
to be learned as to the proper use of the 
different gauge plates sold, no doubt a 
few hints will be useful. 

There are some two dozen different 
standards for gauging wire, sheet metal 
and drills in constant use in erica, 
England and the Continent. The fol- 
lowing are those which can be referred 
to as representative and most useful for 
the workshop. 

The Imperial Standard Wire Gauge 
has limits from seven 0’s (.51n.) to one 0 
(.324in.), and No. 1 (.300 in.) to No. 50 
(.001 in.)—57 sizes in all—and is the 
only legal standard for wire of all metals 
in England. The Board of Trade fixed 
these equivalents in 1884. All engineer- 
ing tables and most trade catalogs give 
accurately the equivalents. The usual 
forms of gauge are the folding round notch 
gauge, Fig. 1, the folding oval notch 
gauge, and oblong notch gauge. The 
first-named is the most compact and 
handy form, especially when put up in 
a leather case. The usual limits are 
either from 1 to 26 inclusive, or 1 to 36. 
Twenty-six sizes are quite sufficient for 
ordinary use. It should be noted that 
LS.W.G. gauges are always of notch form, 
as this form is more convenient for caliper- 
ing a strand of wire selected from a hank 
and also for gauging a sheet of metal. 
This gauge is sometimes known as the 
Standard wire gauge, and abbreviated 


Fig. 1—Folding I. S. Gauge—(Full Size) 


S.W.G. Note that the most useful 
numbers to remember are No. 3=14 in. 
2-1000ths full; No. 6=3-16 in. 41%- 
1,000ths full; No. 10=14 in. 3-1000ths 
full; No. 16=1-16 in. 114-1000ths full, 
and No. 21=1-32 full. 

The Birmingham Wire Gauge is iden- 
tical with that known as Stubb’s Iron 
Wire Gauge, and was the general gauge 
used before the introduction of the 
I.S.W.G. Care should be taken in 
buying second-hand or using old-gauge 
plates—usually oblong patterns—that 
(unless you particularly need B.W.G. 
sizes) the notches are not those sizes, 
for, although Nos. 1, 15, 21, 22, 24 and 
26 are alike in both, other sizes give as 
great a difference as .011 in. For refer- 
ence as to equivalents, see Pfeilschmidt’s 
“Wire and Sheet Gauges of the World.” 

Perhaps one of the most useful ideas 
respecting gauges for wire or plate ever 
devised is that of the Whitworth decimal 
gauge in which the designating numbers 
correspond to the thousandths of an inch. 
No. 1=.001, No. 2=.002, and so on. 
No table equivalents are necessary, as the 
number designates the size. This gauge 
is very little used among wire manu- 
facturers on account of its range, there 
being, as a matter of course, 250 sizes up 
to 14 in. No gauge plates are sold to 
W.D.G. sizes, as the micrometer is better 
adapted for testing these. 

Stubb’s Steel Wire Gauge, also known 
as Lancashire Pinion Wire Gauge, was 
many years ago introduced by Messrs. 
Peter Stubbs, Ltd., Warrington, and 
the most reliable gauge plates sold now 
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Fig. 2—Stubb’s Gauge Plate—(Full Size) 


bear the name of that firm. The limits 
are from H1=.494 to Ai=.420, from 
Z=.413 to A=.234, and from No. 1=.227 
to No. 80=.013—114 sizes in all. The 
usual form of gauge plate has holes and 
not notches. See Fig. 2 (an illustration 
of the number sizes only). It is used for 
gauging short lengths of crucible cast 
steel (more generally known as silver 
steel), which is rolled bright and used for 
the purpose of making tools, such as taps, 
drills, reamers, etc., and for spindles in 
light machinery. It is also used for 
gauging broaches. 

What are known as standard English 
taper broaches are gauged to Stubb’s 
sizes at the shoulder or maximum diame- 
ter, and the numbers of such correspond 
to the same. There are also on the 
market twist reamers made to these 
equivalents. It should be carefully noted 
that although tool manufacturers state 
in their lists that twist drills are made to 
Stubb’s gauge, this is only applicable to 
the letter sizes, Ato Z. For some reason 
unknown to the writer, the present prac- 
tice of the Morse Twist Drill & Machine 
Tool Co. and nearly all makers of wire 
twist drills is to vary the number sizes 
in relation to Stubb’s gauge, the average 
variation being about .001 of an inch. 
For reference as to Stubb’s equivalent, 
see ‘‘Pfeilschmidt’’ for complete range. 
The expression “‘Steel Wire Gauge” in 
reference to Stubb’s gauge is applied 
in relation to the gauging of finished tool 
steel in short lengths, the range of sizes 
and the whole form of gauges being most 
suitable. 

The I.S.W.G. is.also used for steel 
wire in the hank, but the greater jump 
from one size to another renders it less 
useful for gauging tool stecl, as it would 
necessitate more turning for intermediate 


sizes than is the case with the finer grada- 
tions in Stubb’s gauge. A table is ap- 
pended, giving the most suitable sizes 
of bright silver steel wire for making 
Whitworth and B.A. taps and screws, 
the numbers referring to Stubb’s gauge. 
A copy of this should be useful in the 
workshop. 


TABLE OF STUBB’S STEEL WIRE GAUGE 
Equivalent to Whitworth and B.A. Screws 


Whitworth 
Size Stubb’s No. Error 
1-16 in...... eed das 52 .0005 full 
5-64 ins os. 6c vagesawue 46 .00087 full 
ANS A et ate 8 enna ce aes 41 .00125 full 
FOF ANd 6 6b 625 bl Shh 34 .00062 full 
J-B Merisaar haraca ees 30 .002 full 
oe ae S T 0 a ee er 27 .00237 full 
ho PaT 0 OEE oe 21 .00075 full 
11-64 in... ............. 17 .00012 full 
KEK to en 11 .0005 full 
13-64 1s obs Ss 5 .00087 full 
y ES 9S | sea ee ee 2 .00025 full 
15-64 in... 2.2... eee A .00038 bare 
l-4 | 9 Cane ae ne anaa E None 
BE OF Tl side 5 et oes sank H .00037 full 
9-32 | Oe a a K .00025 bare 
SAO Ie ssh oaia aa O .0035 full 
3-8 | 5 ee ar etre V .002 full 
British ‘Association 
No. Stubb’s No. Error 
1Ok eee net ETE 67 None 
Bio dis ctxt Stee eaoe aks 64 None 
|: Se ee T 60 None 
Do pele getline, a ita ice oy 55 .003 full 
F2 ae 55 .001 bare 
Mls sy ee ns BS cet ares a 53 .001 bare 
cD | 6 nena ee OE Co er 50 .002 full 
GD its Bos a es ee eee 48 None 
ee eee Se rere 43 .002 full 
| OR aera eee en TS ar Ee 39 .001 full 
Oe cian EE 34 None 
SEERE T re ey eres 30 .001 full 
Oka ceases E ae ees 27 .OO1 full 
Sue ee meus Peels 20 None 
De Sates aac he ciel, Gti haa 12 None 
Mer he ese eet, oe ote 3 .003 full 
Ose careers neds cae eae B .002 full 


The Metal Gauge, or Birmingham 
Metal Gauge (abbreviated B.M.G.), has 
a useful range of sizes for gauging metal 
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Fig. 3—‘‘Magna Charta!’ Metal Gauge—( Two-thirds full size) 


sheets, and is used principally by artists 
in metal work and also by workers in 
the precious metals. It is sometimes 
called the ‘Shakespeare gauge” by 
jewelers and silversmiths, on account 
of the fact that Messrs. Shakespeare & 
Sons, of Birmingham, supply gauge plates 
principally to the jewelry trade. The 
usual form of gauge is notched as shown 
by Fig. 3, which is an illustration of the 
“M Charta” metal gauge. It should 
be noted that the numbers range upwards, 
No. 1 being the smallest size. This is 


{BIRMINGHAM METAL GAUGE (B.M.G.) 


Table of Equivalents in Accordance with Metal 
Gauges as Sold 


No. Decimal Inch No. Decimal Inch 
.008 


EE 5 21....... .069 
ee 0095 jf re 073 
‘ee .0105 s eee .077 
ore .012 of rere .082 
Di enaens O14 7 AS EEE .091 
Onacesa .016 1 ere .102 
E tates .019, 1 ar ee .112 
PE E .0215 20 85 Sake 124 
Oi wile 024 29 oie .136 
pes .028 K | 0 e .150 
Meare seas .032 Deere . 166 
ouien .035 kee . 182 
VS ettenevens .038 X he .201 
14... .043 a he nals .216 
Waseca .048 ore . 238 
On sakes .051 E) eee . 249 
Lf an na RG .055 < TEET .270 
DS caraessoans .059 SB POEET .278 
Mite Be .062 ei 289 
71 eee .065 BO cue .301 
Note.—6 = 1-64th full; 11=1-32d full; 19= 


6th bare; 28 = 1-8 bare; 36 = 1-4 bare. 


contrary to the usual practice in gauges. 
As the writer knows of no accurate refer- 
ence for the equivalents, he has appended 
a table of the usual sizes—Nos. 1 to 40— 
which was kindly supplied by Messrs. 
J. Edelston & Sons, of Warrington, and 


confirmed by Messrs. Shakespeare & 


Sons. Sheet metal, such as is used in 
plate-workers’ shops, in iron, mild steel, 
brass or copper, is generally gauged by 
the I.S.W.G. and not by the metal gauge. 
In addition to the metal gauge there is a 
special gauge for sizing hoop and sheet 
iron used in the Staffordshire District 
(abbreviated B.G.). This is of no par- 
ticular interest to the reader, but is men- 
tioned to put him on his guard against 
mistakes due to the similar abbreviation 
to the metal gauge. 

There is a Continental gauge known as 
the Westfalia Millimeter Wire Gauge, 
the designating number referring to the 
unit of 1-10th of a millimeter. The best 
plate known to the writer is that of the 
‘“Progress’’ screw gauge plate (holed and 
notched), which is cut to these sizes. 
Pfeilschmidt gives full particulars in 
millimeter and inch sizes, and a note 
about the gauge as applied to ‘‘ Progress” 
screws will be found in Section 7, ‘‘Screws, 
Threads and Twist Drills.” There is 
also a Swiss-made plate sold by watch 
tool dealers in London giving one hundred 
sizes—i1z., from .1 to 10 mm. by tenths 
millimeters. 
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Fig. 4—American Wire Gauge—(Three-quarters full size) 
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The above gauges constitute practically 
all and more than are necessary in ordi- 
nary workshop practice; and in conclud- 
ing this portion of the subject, passing 
reference may be made to B.A. gauge 
plates giving screw, outside and tapping 
diameters for B.A. screws. Either whole 
or notch form gauges are made for outside 
diameters also. Special gauges of notch 
form are sold for testing lead and zinc 
sheet, plate glass and music wire (piano 
wire), each of which have their particular 
equivalents. The principal gauge in use 
in America is that known as the American, 
or Brown & Sharp, wire gauge; and in 
addition to this there is an American legal 
standard for sheets, which has the peculi- 
arity of following the fractional inch deci- 
mal equivalents from 4% by 1-32 down 
to 9-32, and by 1-64 down to 1-16 in., 
after which finer fractions are given, 
which include 1-32, 1-64 and 1-128. An 
out-of-the-ordinary form of. gauge is 
shown in Fig. 4, made by Messrs. Brown 
& Sharp to the American equivalents, 
one notch doing duty for all sizes. The 
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only weak point in this design is that a 
slight strain would throw the whole out 
of caliber and render it useless, while 
bracing over the open end to strengthen 
would practically put it—for usefulness— 
on a par with the hole gauge, and conse- 
quently, not adapted for measuring wire 
in the hank. The question of strength 
in this design has been obviated by mak- 
ing them much thicker than gauges are 
as a rule. Messrs. Brown & Sharp also 
make a closed-over pattern. The writer 
has seen a similar form of folding gauge 
graduated to the I.S.W.G. The notched 
inch rule shown on the side is for measur- 
ing the overall length of countersunk 
headed machine screws, while the reverse 
side of the long notch is graduated to 
American machine screw gauge diame- 
ters. A similar form of gauge is sold to 
jewelers graduated to 1-1000ths of an 
inch. A good plate gauge is also made 
by the same firm and stocked by most 
London tool dealers for testing twist 
drills from 1-16 in. to 14 in. by 1-64, 
similar to Fig. 2. 


HOW TO MAKE AN ELECTRIC VIBRATOR 
STANLEY RADCLIFFE 


A very simple and inexpensive vibrator 
can be made in the following manner: 
First, procure a wooden cup 2)% in. in 
diameter by 3 in. deep. Then make a 
cover, in which several 3⁄4 in. holes are 
bored. We now have the container 
which is to hold the working parts. A 
solenoid is made by winding enough No. 
24 magnet wire on a )4 in. mandrel to 
form a coil 214 in. long and 2 in. in diame- 
ter. This coil is then fastened to the 
bottom of the wooden cup by a couple 


ll 
An Electric Vibrator 


TON 


AU 


of small screws. Secure a round piece 
of thin sheet iron 2) in. in diameter, and 
attach to its center a piece of soft iron 
% in. in diameter by 11% in. long. This 
is used in converting the electrical energy 
into mechanical energy. The disc is put 
over the coil and fastened in place be- 
tween the cover and the cup. The con- 
necting wires are brought out through 
the handle, as shown in the sketch. 
The device can be used in connection with 
alternating current, and by using an in- 
terrupter, it can also be used with a 
battery. 


Practical Remedies for Motor and 
Generator Troubles 
(Concluded from page 6) 
for raising the armature pedestals or 
lowering the field frame bad sparking 
will occur at the brushes. Probably the 
easiest remedy is to have placed under 
the field frame thin sheets of iron or tin 
and then remove one or more of these 
from time to time and thus keep the air 
gap of a uniform width. 
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Although it is customary to represent 
V-threads in working drawings by the 
conventions explained last month, square 
threads are usually drawn as shown in 
Fig. 1. The construction is very simple. 


Fig. 1 


It will be seen from the figure that the — 


thickness of the thread is the same as 
that of the space between the threads, 
or, in other words, if the pitch of the 
Screw is P, the thickness of the thread is 
P/2. If D is the outside diameter and 
d the root diameter, lay off lines parallel 
to the axis of the screw at distances D/2 
and d/2 on both sides of this axis. Lay 
off distances equal to P/2 along one of 
these lines, and then project these points 
on the other lines. Connect the corre- 
sponding points on the outside and inside 
lines, getting the angles as explained in 
last month’s article. The lines going be- 
hind the screw will be visible for only a 
very short distance, and care must be 
taken to get these right. A careful study 
of the cug will show the construction more 
quickly than would a long explanation. 
The projection of a screw-thread is 
always a helix, and the method of repre- 
senting screw-threads by straight lines 
is merely an approximation, permissible 
only because of the time saved in the 
drawing. In some cases it is desirable 
to give a true projection of the thread. 
To do this quickly it is necessary to 
construct a templet, as shown in Fig. 2. 


CONVENTIONS— (Continued) 


Draw circles 1 and 2 with diameters 
equal to D and d respectively. Divide 
the lower semi-circles into any number of 
equal parts by radial lines; in this case, 
6 parts. From the intersection of these 
lines with the outside circle, draw parallel 
lines and extend them a short distance 
downward. On these lines lay off a 
distance HK equal to the half pitch, 
P/2, of the screw. Divide the distance 
H K into the same number of equal parts 
as was the circle, and project the outer ex- 
tremities of the radial lines till they cut 
all of the lines which are drawn parallel 
to FK through the points which were 
found on H K. 


= 
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We will then have a rectangle H KG. 
Point off the intersections of the first 
right-hand line with the first top line, 
the second right-hand line with the 
second line from the top, etc., and draw 
a smooth curve GH through these points 
of intersection. Proceed in the same 
way for the rectangle CJD, making CJ 
equal to P/2 and JD equal to the diame- 
ter of the smaller circle. The inter- 
sections of the radial lines with the inner 
circle are projected on the rectangle CJD, 
and the curve DC drawn as in the pre- 
vious case. Carefully trace or scratch 
these curves on a piece of transparent 
celluloid, and cut out carefully in some 
such form as indicated by the letters 
ABCJDEFGHA. Care must be taken 
to have the sides AB and FE parallel 
to each other and to the axis of the circle. 
To use this templet, the screw is drawn 
as previously described, but instead of 
drawing straight lines between the cor- 
responding points, the ends of the curve 
HG are placed on these points and the 
curve drawn. The curve DC is drawn 
in the same manner, but it will be noticed 
that one-half of the curve appears on 
one side of the thread, and the other half 
of the curve on the other side of the thread. 
It 1s obvious that a different templet 
must be used for different sized threads. 

Different kinds of thread sections are 
used depending on the kind of work for 
which they are to be used. The various 
forms of thread sections are shown in 
Figs. 3 and 4. 


The most common form is known as 
the V-thread, and is shown in Fig. 3A. 
The sides of the thread are inclined at 
an angle of 60 degrees. The sharp cor- 
ners of this thread render it liable to 
injury, so that a modified form of the 
thread is generally used. 

The Sellers or U.S. Standard thread, 
shown in Fig. 3B, is the same as the 
V-thread, except that the thread is short- 
ened by one-eighth of the depth, both 
at top and bottom. The strength of the 
thread is materially increased by this 
means. 

The Whitworth or English Standard, 
Fig. 3C, has the sides of the thread in- 
clined at an angle of 55 degrees, and the 
tops and bottoms of the thread rounded 
off to one-sixth of the depth of the thread. 

Where the thread is used to transfer 
motion, as is the case of the lead screw 
in a lathe, large bearing surfaces are 
necessary, and the square thread can 
here be used to advantage. It is not 
quite as strong as the V-thread, since it 
has only one-half of the shearing surface 
of the latter. Fig. 4A shows the usual 
form of square-thread, where the width 
of the thread, width of the space between 
threads, and the depth of the thread are 
all equal. 

The Acme Standard, Fig. 4B, is the 
same as the square thread, except that 
its sides are inclined at an angle of 29 


degrees. This gives increased bearing 
7 A A 
A 
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Fig. 4 
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Fig. 5—Machine Screws 


and shearing surfaces, and also permits 
of a clasp-nut being used. 

Fig. 4C is a modified form of the Acme 
Standard with rounded edges. It is used 
for rough work and may easily be cast, 
making its manufacture much less ex- 
pensive. 

Fig. 4D shows a form of thread which is 
used where the pressure on the thread is 
always applied against the same side. 
One of the sides is perpendicular to the 
axis of the screw, while the other is inclined 
at an angle of 45 degrees. The tops and 
bottoms are slightly flattened. 


MACHINE SCREWS 


Threads | Dia. Dia. Heads | 
No. | per inch | Body | Flat | R’d | Fil. Lengths 
2 156 -0842 | .163 | .155 | .133 |345—%e 
3 {48 .0973 | .190 | .179 | .155 ae — % 
4 |32-36-40 | .1105 .216 | ..203 | .175 |346- 34 
§ {32-36-40 1236 243 | .227 
6 {30-32 1368 269 | .252 
7 130-32 1500 295 | .276 
8 |30-32 . 1631 321 294 
9 124-30-32 1763 ; .348 | .324 
10 124-30-32 1894 | .374 | .348 
12 120-24 2158 | .427 393 
14 20-24 2421 .479 .437 
16 16-18-20 2684 | .532 .487 
18 116-18 2947 S85 | .525 471 
20 |16-18 3210 637 . 569 520 | - 28% 
22 |16-18 3474 690 | .611 $56 |l- 
24 |14-16 3737 742 .653 601 {144-3 
26 |14-16 4000 742 .694 643 |3 -3 
28 ]14-16 4263 795 . 136 692 |%-3 
30 114-16 4520 848 777 724 t-3 


Certain standard forms and dimensions 
of screws are generally used in practice, 
and are variously known as Machine 
Screws, Set Screws, Cap Screws, etc. The 
following tables and cuts should be made 
into study plates, similar to Study Plate 
10, as this work will give invaluable prac- 
tice in lettering and the plates will also 
be of considerable value as reference 
plates. Each kind of screw with its 
accompanying tables should be put on a 
separate plate. The arrangement is left 
as an exercise to the student, Plate 10 


merely serving as a model. Number the 


plates as follows: 
Machine Screws—Study Plate 6 
Pipe Threads—Study Plate 7 
Cap Screws—Study Plate 8 
Cap Screws—Study Plate 9 

There are three kinds of machine 
screws, as shown in Fig. 5, and they are 
known as Flat Head, Round Head and 
Filister Head. Assume a diameter of 
screw, and you can at once obtain its 
dimensions from the tables. All threads 
are U.S. Standard. Machine screws 
vary in length from %4¢6 in. to % in. by 
16ths; from 1% in. to 114 in. by 8ths; 
and from 114 in. to 3 in. by 4ths. 

The tables may be put at the top or 
at the bottom of the plate, as preferred, 
care being taken to have the plate well 
balanced. 

Fig. 6 shows the standard pipe thread. 
It will be noticed that the threaded end 
is tapered 34 in. per ft., and that the 
last two threads are cut off at the top, 
while after a distance L from the end, 
the threads are also filled in at the bot- 
tom. 


Fig. 6—Pipe Thread 


Assume any desired pipe diameter, 
and, as before, you can readily get the 
dimensions of the standard thread from 
the tables. 

Fig. 7 shows two different kinds of 
heads used on Cap Screws, t.e., Hexagonal 
Heads and Square Heads. The con- 
struction is clearly indicated in the 
figures. H is the distance between oppo- 
site faces and the length of the 30-degree 
line, drawn from the axis to the edge of 
the head, gives the half-width of the 
other view of the head. ‘The lengths T 
may vary by 4ths between the limits 
given. 7=34L up to and including 
1 in. in diameter and 4 in. long. 


STANDARD PIPE THREAD 


7 ~o; 10 
Pipe Size.......... ! Ee Baaec die | 124 sg) 2 121% E 8 S 
Outside Dia. Pipe..... |p 0.54, 0.68! 0.84, 1.05 1.32; 1.66 1.90 2.38. 2.88 63 8.639.69 10.75 
Inside Dia. Pipe...... O 0.36. 0.49; 0.62' 0.82) 1.05; 1.38! 1.61) 2.07) 2.47 02/7982. 
Threads per Inch...... | 18 | 18 | 14 | 14 1134 1134 11M tg 8 Bla ES colt0.6s 
Dia. of top of th'd at end) E! 0.52! 0.62 0.82! 1.03 1.28 1.63 1.87| 2.34 2.82 5|7.54/8.539-59)10-68 
Length Perfect Thread... L ' 0.29 0.30 0.39 0.40 0.51) 0.54, 0.55; 0.58 0.89 . . fl, 
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Fig. 5—Machine Screws 


and shearing surfaces, and also permits 
of a clasp-nut being used. 

Fig. 4C is a modified form of the Acme 
Standard with rounded edges. It is used 
for rough work and may easily be cast, 
making its manufacture much less ex- 
pensive. 

Fig. 4D shows a form of thread which is 
used where the pressure on the thread is 
always applied against the same side. 
One of the sides is perpendicular to the 
axis of the screw, while the other is inclined 
at an angle of 45 degrees. The tops and 
bottoms are slightly ae 


MACHINE SCREWS 


Threads | Dia. ee | 
No. per inch | Body | Flat | R'd | Fil. Lengths 
2 J56 .0842 | .163 | .155 | .133 |346- %6 
3 |48 .0973 | .190 | .179 | .155 Sia — 54 
4 (32-36-40 | .1105 216 | .203 | .175 |36- 34 
S |32-36—-40 1236 243 | .227 | .199 |%4g- i% 
6 |30-32 1368 269 | .252 | .218 |%e-1 ` 
7 130-32 . 1500 295 | .276 | .240 |4 -1% 
8 13032 . 1631 321 | .294 | .261 |4 -13% 
9 |24-30~-32 1763 348 | .324 | .281 |3 -13% 
10 (24-30-32 1894 374 | .348 | .304 |M -12 
12 120-24 2158 427 | .393 | .345 |35-13% 
14 |20-24 .2421 479 | .437 | .389 |3% -2 
16 |16-18-20 .2684 532 .487 | .430 %4% -24 
18 |16-18 .2947 S85 | .525 | .471 |135 -21 
20 |16-18 .3210 637 .569 | .520 |3% - 234 
22 |16-18 . 3474 690 | .611 .556 }4-3 
24 114-16 3737 742 .653 601 | -3 
26 |14-16 . 4000 742 .694 | .643 |3 -3 
28 |14-16 4263 795 .736 692 |74-3 
30 |14-16 4520 848 | .777 724 1-3 


Certain standard forms and dimensions 
of screws are generally used in practice, 
and are variously known as Machine 
Screws, Set Screws, Cap Screws, etc. The 
following tables and cuts should be made 
into study plates, similar to Study Plate 
10, as this work will give invaluable prac- 
tice in lettering and the plates will also 
be of considerable value as reference 
plates. Each kind of screw with its 
accompanying tables should be put on a 
separate plate. The arrangement is left 
as an exercise to the student, Plate 10 
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merely serving as a model. Number the 
plates as follows: 
Machine Screws—Study Plate 6 
Pipe Threads—Study Plate 7 
Cap Screws—Study Plate 8 
Cap Screws—Study Plate 9 

There are three kinds of machine 
screws, as shown in Fig. 5, and they are 
known as Flat Head, Round Head and 
Filister Head. Assume a diameter of 
screw, and you can at once obtain its 
dimensions from the tables. All threads 
are U.S. Standard. Machine screws 
vary in length from %¢6 in. to 14 in. by 
16ths; from 1% in. to 1% in. by 8ths; 
and from 1% in. to 3 in. by 4ths. 

The tables may be put at the top or 
at the bottom of the plate, as preferred, 
care being taken to have the plate well 
balanced. 

Fig. 6 shows the standard pipe thread. 
It will be noticed that the threaded end 
is tapered 34 in. per ft., and that the 
last two threads are cut off at the top, 
while after a distance L from the end, 
the threads are also filled in at the bot- 
tom. 


Fig. 6—Pipe Thread 


Assume any desired pipe diameter, 
and, as before, you can readily get the 
dimensions of the standard thread from 
the tables. 

Fig. 7 shows two different kinds of 
heads used on Cap Screws, t.e., Hexagonal 
Heads and Square Heads. The con- 
struction is clearly indicated in the 
figures. H is the distance between oppo- 
site faces and the length of the 30-degree 
line, drawn from the axis to the edge of 
the head, gives the half-width of the 
other view of the head. The lengths T 

may vary by 4ths between the limits 
given. T=34L up to and including 
1 in. in diameter and 4 in. long. 


STANDARD PIPE THREAD 


Pipe Size.......... A oa AD ane 34 
Outside Dia. Pipe..... P 0.54; 0.68 0.84 1.05 
Inside Dia. Pipe...... O, 0.36, 0.49 0. 62 0. 82 
Threads per Inch...... | 18 | 18 14 | 14 | 
Dia. of top of th’d at end E'0.52' 0.62 ne 1.03 
Length Perfect Thread.. L 0.29 0.30 0.39, 0.40 


-639.6910.75 
9.00 10.02 
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Fig. 7—Cap Screws 


There are also four other kinds of Cap 
Screw heads, vz.: Filister, Round, Button 
and Flat. The construction is similar 
to that of the previous ones, and is shown 
quite clearly in Fig. 8. 

Study Plate 10 shows the various forms 
of Set Screw hear. and points. The 
heads are known as Round square head 
and Chamfered square flat head. The 
points are known as round, flat, round 
pivot, flat pivot, hanger, cup and cone. 
The differences between the various kinds 
of points are clearly shown and their 
construction should not be difficult. 

Study Plate 11 shows in detail the 
construction of the U.S. Standard Bolts, 
both hexagonal and square, with both 
flat and spherical tops. All of the dimen- 
sions are given in terms of the diameter. 
After finding the width H of the bolt 
head, the width of the other view is ob- 
tained by drawing a 30-degree line and 
projecting the length of this line on the 
other view, ın the same way as for the 
Cap Screws. 

The dimensions for the border lines 
of these six study plates are the same as 
for all the study plates which have been 
given. ) 

All of these study plates should be 
drawn carefully and saved for future 
reference, as a designer is constantly 
using these standards in his work. The 


CAP SCREWS 
Dia. | Hexagonal Head | Square Head 
Sees Moo te L 
ce ae 
ale keau | af — 316 
(is i 4 = 3% As s4 ZA 
H : a 
“ie 1318 3 - 44 "gs i -4M 
b% %4 i 245. 4 1-44 
lity | RSP as | ec 
1 114 134-5 14 134 -5 
1 1% 2 -S5 135 2 -5 
1% | 1% 2 -5 1% 2% -5 
71i 15% 21% -5 


Fig. 8—Cap Screws 


lettering should be done carefully and 
neatly, and no fancy lettering should be 
used, a simple kind easily made and 
easily read being preferable. 

Such study plates, which have been 
drawn by readers of the ELECTRICIAN AND 
MEcHANIC and sent in for criticism, show 
remarkably good workmanship for men 
who are not draftsmen. If any readers 
would like to have their work criticised, 
send it in to the ELECTRICIAN AND 
MEcHANIC, addressed to the Mechanical 
Drawing Department and inclosing return 
postage. In order to make this depart- 
ment of the magazine still more helpful 
to the readers, a few Study Questions will 
be given from time to time. It,will be 
excellent practice for the novice to try 
to answer the questions. 


STUDY QUESTIONS 


1. Draw two converging straight lines 
which make an angle of 30 degrees with 
each other. From some point within the 
angle and at a distance of 3 in. from the 
vertex let fall perpendiculars to each line. 

2. What may be said of the angles 
and sides of a quadrilateral which encloses 
the maximum area with a given peri- 
meter? Name the figure. 

3. Inscribe a regular octagon in a 
circle. | 


CAP SCREWS 
Dia. [es ose H'd| Fiat Head | Button Head 
Screw 1 H | L | HI L {HI L 
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THE PRODUCTION OF ACCURATE SCREW-THREADS 
IN THE LATHE—Part I 


FRANCIS W. SHAW 


„Strange though it may seem, it is never- 
ieless a fact that very few vurners are 
sufficiently gifted to bo aido to turn ont 
so @eeurate serew-thresd 09 tao lathe 
o P SODINCCCNLSOne 4S ad LET can cite many 
hot experiences from his apprenticeship 
tavs of difficulties encountered and over- 
come. {t is not an uncommon thing to 
See advertisements for turners bearing 
the words, ‘‘must be accustomed to 
thew cutting.” To the tyro, no doubt, 
-ne Production of clean, accurate threads 
IS DY No means a simple affair. Perhaps 
wil et analysis of the difficulties me 
lati afford some clue to means of annihi- 
ting them. 
First of all, what are the main diffi- 
ee These will be best seen by a 
cal examination of the first finished 
Production (perhaps unfinished would be 
eee descriptive term) of the embryo 
W~cutter. 
of the € is a scrap job, the result of one 
things first attempts to cut a Whitworth 
do What does an examination dis- 
-~—taperness, smaller at the com- 
spac drunkenness, bottom of 
interru too sharp; general roughness, 
fat, ipted by several deep gashes— 
herera = it may be imagined, not in- 
form tly characteristic of the Whitworth 
throes of thread. True, the Whitworth 
to 2d is one of the most difficult threads 
are Master; nevertheless, the difficulties 
doe, Tot insurmountable. What lack 
of 3, Our examination show on the part 
kon producer? Merely lack of the 
too) V Ledge that a chaser is but a finishing 
qan, not a tool for gouging out vast 
in tp tities of material. The defects seen 
ben € work show that the chaser has 
than used to remove far more material 
an necessary. Inability to maintain 
“Qual pressure throughout the length 


Fig. 1—Whitworth Thread Form 
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Fig. 2—Showing Exv..1al Thread cut deeper 
than Standard 


of the screw, aided a little, perhaps, by 
lack of homogeneity in the material, has 
resulted in producing a taper, rough and 
drunken thread. Further, a screw-cut- 
ting tool ground to a sharp V has resulted 
in a thread sharp in the root angle, ready 
to snap off at the slightest provocation. 

The lesson to be learned is surely ob- 
vious. Greater attention must be de- 
voted to accuracy of tool forms, accurate 
setting, and manipulation of tools. Be- 
fore going into means for insuring such 
care and accuracy, let us proceed a little 
further in our exploration of results. 

Here is a square thread, or, rather, the 
result of an attempt to produce a square 
thread. It suffers from many complaints, 
chief amongst which are: some threads 
thicker than others, the commencing 
threads appreciably thicker than the 
rest; flanks of the threads are rough, and 
“out of square”; the nut is with, diffh- 
culty started on, then becomes ‘‘easy.” 
Obviously another case demanding con- 
sideration. 

Another example: A double-threaded 
screw, one land of which is distinctly 
wider than the other, showing a lack of 
knowledge as to means of ensuring equal 
width. 

Let us consider the cited cases seriatim, 
with a view to a critical examination 
into the conditions productive of imper- 
fections. Fig. 1 shows the theoretical 
Whitworth thread-form. It is not in- 
tended to go into the respective merits 
of this or other screw-threads, save to 
say that whilst the Whitworth form has 
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Fig. 3—Showing In 
than Standard 


its advantages, derived from a stronger 
resultant screw, and in the durable form 
of the round-pointed tools used in its 
production, it also has many disadvan- 
tages over the sharp V or flatted V 
threads, in that these last forms are more 
easily generated from first principles. 
Difficulties of gauging, too, are rather 
less intense. 

In cutting any form of thread there are 
two distinct cases to be met. First, 
where the product is merely to form part 
of some mechanism; second, where the 
product is a thread-forming tool, such as 
a tap or die. A recognition of this differ- 
ence will permit of some little saving of 
time in work of the first category. In 
the production of these threads the root 
diameter is not a very important factor: 
hence production will be slightly facili- 
tated by using a threading-tool, having 
its point slightly less blunt than the 
theoretical form. Figs. 2 and 3 show how 
this will affect the work. It is obvious 
that this will reduce somewhat the work 
of the finishing tool or chaser, particu- 
larly at the ends of the teeth where wear 
is most rapid. 

The essentials to success in screw- 
cutting, in addition to skill on the part 
of the operator, are: 

(a) An accurate machine. 

(b) Accurate and convenient tools. 

(c) Accurate setting of tools in relation 
to the work. 

Absolute perfection in machines—or 
anything else—is recognizedly impossible 
of acquirement; but the greater the 
perfection, the nearer perfect will be the 
result. Let us consider the essentials 
of a suitable screw-cutting lathe: Ac- 
curacy in center alignment, parallelism 
of lathe-bed, accuracy of lead in guide- 
screw—these are obvious. There are, 
however, several other points not so ob- 


- imperfection in the lathe. 


vious; these must not be overlooked. 
The lathe-spindle and guide-screw must 
be free from end travel, which may be 
consequent in imperfect arrangements 
for taking the end thrust. The author 
has known cases where thrust washers 
and locknut incliz.d to their axes have 
resulted in considerable end travel. A 
case in his own experience will serve to 
illustrate the importance of this factor. 


A DEFECTIVE LATHE 


The first job of screw-cutting on a new 
lathe was a square thread screw of Yio in. 
lead (10 threads per inch, single). Ex- 
amination of the finished job showed an 
appreciable difference in thread thickness 
at different points. A second screw was 
commenced with a view of assuring 
whether the defects on the second screw 
were merely accidental or due to some 
The defect 
being repeated on the second screw led 
to the conclusion that the machine was 
at fault. Suspicion was, naturally, di- 
rected first of all to the guide-screw; but 
careful testing proved the suspicion un- 
warranted. The change-wheels then 
underwent casual examination; but a 
little thought, aided by a rough calcula- 
tion—showing that quite a big error would 
have very little result on the work— 
quickly disposed of this. Examination 
of the spindle afforded no clue. Finally 
the trouble was traced to its lair, 1n the 
thrust-washers and locknuts, which re- 
tained the screw from bodily end move- 
ment. Not only were these found to 
have their acting faces unsquare with the 
axis of the screw, but the bracket facings 
upon which they bore were also “out of 
square.” Result—end travel. A more 
critical examination of the work showed 
that similar inequalities repeated them- 
selves every 14 in. in the length, corre- 


Fig. 4—A Method of Setting T ool 
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Fig. S—Laying Out Angle of Lead 


sponding with the lead—}4 in.—of the 
puide-screw. 


THE TERMS “PITCH” AND “LEAD” DEFINED 


Before proceeding further it will be 
well clearly to define the terms “‘pitch ” 
and “lead,” some little confusion existing 
in their use. Throughout this article, 
“pitch” will be used to denote the dis- 
tance at which adjacent threads are 
pitched; “lead ”—the distance traveled by 
the nut for each turn of the screw. Ina 
single-threaded screw, the pitch and lead 
will, of course, be equal; but in the 
multiple thread screws the lead will be 
as many times greater than the pitch as 
the value of the multiple. Thus, a screw 
which in one turn compels the nut to 
travel 1 in., and having a quadruple 
thread, would be spoken of as 1 in. lead, 
Y in. pitch. 

_ Accuracy in the machine is of prime 
importance. Next in importance comes 
accuracy in tools. If results are to be 
certain, it is not sufficient to grind tools 
in any haphazard way, rough out the 
thread and depend on the chaser for 
correcting the resultant inaccuracies. 
Means, too, must be provided for checking 
the work, not merely when it is finished, 
but during every stage in its progress. 
SETTING TOOLS IN CORRECT RELATION 

TO WORK 

In this case it is necessary to assume 
that correctly-emade tools are at hand. 
If accuracy in result is aimed at, great 


Fig. 6—Tool-holder for Cylindrical Cutters 
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care must be exercised in setting the tool- 
angles in correct relation to the work. 
One method of insuring this result is 
shown in Fig. 4. This entails the grind- 
ing of the side of the tool against which 
the square rests, and the location of the 
cutting angles in relation to this side. 
This is far better than locating from one 
of the special angle-gauges usually sold 
for the purpose. In practice it is very 
difficult to locate from the comparatively 
short lengths of cutting edge in the 
V-thread tool. 

Fig. 5 shows how the tool must be 
ground to conform to the lead-angle 
of the thread. The illustration is a 
development of the circumference of 
the work. Any plane surface, such as a 
marking-out plate, surface-plate, even 
a block of wood or piece of paper will 
serve the purpose. Two vertical lines, 
A and B, are drawn the same distance 
apart as the lead. It will be evident that 
the angle of the diagonal AC will corre- - 


Fig. 7—Showing change in Plan Angle, when 
Cutter is Tilted 


spond with the lead-angle of the thread. 
To this angle the end-angles of the tool 
must be ground, and, in the case of a 
square-thread tool, the sides also, the 
latter being ground to give some 4 to 6 
degrees bottom clearance, as shown in the 
right-hand view. The mathematician 
will not need to employ this graphical 
method, for to him it will be obvious that 
the lead-angle whose sine is 


— where /=lead and d=diameter 

d 

T 
is the correct angle to which tools must 
be prepared. Theoretically, a tool thus 
made will be correct for one lead-angle 
only; but if the bottom clearance angles 
are made very liberal, it will cover a fairly 
wide range. In practice, one would 
decide on limiting angles of lead, and suit 
the tool-angles to these. Separate tools 
are needed for left-hand and right-hand 


threads. 
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its advantages, derived from a stronger 
resultant screw, and in the durable form 
of the round-pointed tools used in its 
production, it also has many disadvan- 
tages over the sharp V or flatted V 
threads, in that these last forms are more 
easily generated from first principles. 
Difficulties of gauging, too, are rather 
less intense. 

In cutting any form of thread there are 
two distinct cases to be met. First, 
where the product is merely to form part 
of some mechanism; second, where the 
product is a thread-forming tool, such as 
a tap or die. A recognition of this differ- 
ence will permit of some little saving of 
time in work of the first category. In 
the production of these threads the root 
diameter is not a very important factor: 
hence production will be slightly facili- 
tated by using a threading-tool, having 
its point slightly less blunt than the 
theoretical form. Figs. 2 and 3 show how 
this will affect the work. It is obvious 
that this will reduce somewhat the work 
of the finishing tool or chaser, particu- 
larly at the ends of the teeth where wear 
is most rapid. 

The essentials to success in screw- 
cutting, in addition to skill on the part 
of the operator, are: 

(a) An accurate machine. 

(b) Accurate and convenient tools. 

(c) Accurate setting of tools in relation 
to the work. 

Absolute perfection in machines—or 
anything else—is recognizedly impossible 
of acquirement; but the greater the 
perfection, the nearer perfect will be the 
result. Let us consider the essentials 
of a suitable screw-cutting lathe: Ac- 
curacy in center alignment, parallelism 
of lathe-bed, accuracy of lead in guide- 
screw—these are obvious. There are, 
however, several other points not so ob- 


- imperfection in the lathe. 


vious; these must not be overlooked. 
The lathe-spindle and guide-screw must 
be free from end travel, which may be 
consequent in imperfect arrangements 
for taking the end thrust. The author 
has known cases where thrust washers 
and locknut incliiiia to their axes have 
resulted in considerable end travel. A 
case in his own experience will serve to 
illustrate the importance of this factor. 


A DEFECTIVE LATHE 


The first job of screw-cutting on a new 
lathe was a square thread screw of o in. 
lead (10 threads per inch, single). Ex- 
amination of the finished job showed an 
appreciable difference in thread thickness 
at different points. A second screw was 
commenced with a view of assuring 
whether the defects on the second screw 
were merely accidental or due to some 
The defect 
being repeated on the second screw led 
to the conclusion that the machine was 
at fault. Suspicion was, naturally, di- 
rected first of all to the guide-screw; but 
careful testing proved the suspicion un- 
warranted. The change-wheels then 
underwent casual examination; but a 
little thought, aided by a rough calcula- 
tion—showing that quitea big error would 
have very little result on the work— 
quickly disposed of this. Examination 
of the spindle afforded no clue. Finally 
the trouble was traced to its lair, in the 
thrust-washers and locknuts, which re- 
tained the screw from bodily end move- 
ment. Not only were these found to 
have their acting faces unsquare with the 
axis of the screw, but the bracket facings 
upon which they bore were also “out of 
square.” Result—end travel. A more 
critical examination of the work showed 
that similar inequalities repeated them- 
selves every 1% in. in the length, corre- 
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Fig. 5—Laying Out Angle of Lead 


sponding with the lead—l4 in.—of the 
guide-screwy, 


THE TERMS “PITCH” AND “LEAD” DEFINED 


Before proceeding further it will be 
well Clearly to define the terms “pitch” 
and “lead,” some little confusion existing 
n their use. Throughout this article, 

Pitch” will be used to denote the dis- 

nce at which adjacent threads are 
ached; “lead ”—the distance traveled by 

an Nut for each turn of the screw. Ina 

Ngle-threaded screw, the pitch and lead 

mule of course, be equal; but in the 

ia tiple thread screws the lead will be 
the 0Y times greater than the pitch as 
whi Value of the multiple. Thus, a screw 
ayo in one turn compels the nut to 
thr el 1 in, and having a quadruple 
\y Sad, would be spoken of as 1 in. lead, 
AS: pitch. 
__-<Curacy in the machine is of prime 
rtance. Next in importance comes 
cert ay in tools. If results are to be 
in œ, it is not sufficient to grind tools 
thr any haphazard way, rough out the 
orad and depend on the chaser for 
cting the resultant inaccuracies. 
the Ns, too, must be provided for checking 
but Work, not merely when it is finished, 
during every stage in its progress. 
SETTING TOOLS IN CORRECT RELATION 
TO WORK 
t In this case it is necessary to assume 
if at correctly-made tools are at hand. 
accuracy in result is aimed at, great 


Fig. 6—Tool-holder for Cylindrical Cutters 


care must be exercised in setting the tool- 
angles in correct relation to the work. 
One method of insuring this result is 
shown in Fig. 4. This entails the grind- 
ing of the side of the tool against which 
the square rests, and the location of the 
cutting angles in relation to this side. 
This is far better than locating from one 
of the special angle-gauges usually sold 
for the purpose. In practice it is very 
difficult to locate from the comparatively 
short lengths of cutting edge in the 
V-thread tool. 

Fig. 5 shows how the tool must be 
ground to conform te the lead-angle 
of the thread. The illustration is a 
development of the circumference of 
the work. Any plane surface, such as a 
marking-out plate, surface-plate, even 
a block of wood or piece of paper will 
serve the purpose. Two vertical lines, 
A and B, are drawn the same distance 
apart as the lead. It will be evident that 
the angle of the diagonal AC will corre- 


Fig. 7—Showing change in Plan Angle, when 
Cutter is Tilted 


spond with the lead-angle of the thread. 
To this angle the end-angles of the tool 
must be ground, and, in the case of a 
square-thread tool, the sides also, the 
latter being ground to give some 4 to 6 
degrees bottom clearance, as shown in the 
right-hand view. The mathematician 
will not need to employ this graphical 
method, for to him it will be obvious that 
the lead-angle whose sine is 


— where /=lead and d=diameter 

T 

d 
is the correct angle to which tools must 
be prepared. Theoretically, a tool thus 
made will be correct for one lead-angle 
only; but if the bottom clearance angles 
are made very liberal, it will cover a fairly 
wide range. In practice, one would 
decide on limiting angles of lead, and suit 
the tool-angles to these. Separate tools 
are needed for left-hand and right-hand 
threads. 
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TOOLS WITH CYLINDRICAL SHANKS 


More universal tools are those made 
from round stock, held in a special tool- 
holder, as shown in Fig. 6. This form 
of tool is open to the objection that the 
cutting-angle changes as it is rotated to 
the correct lead-angle. Fig. 7 shows 
the change in plan-angle due to rotation 
from normal. The objection is serious 
only,in extreme cases, and may be over- 
come by making several tools, each cov- 
ering a small range. Increasing the 
angle A lessens the difficulty, and is a 
useful expedient in fine threads. For con- 
venience in showing the change in plan- 
angle, the lower view has been improp- 
erly projected. 


a pie A 
SECTION AA 
Fig. 8--Showing Result of making Cutting Face 
Normal with Thread Angle 


INFLUENCE OF INCORRECT SETTING OF 
TOOLS 


The cutting or top face of screw-cutting 
tools “must always be parallel with the 
linefof centers or axis of work. Many 
turners make a mistake in grinding the 
face normal or at right angles to the lead- 
angle, as denoted by the line BB in Fig. 8, 
a geometrical analysis of the resulting 
thread deformation in an extreme case. 
Section BB is a view of the tool at right 
angles to its top face. In this view the 
tool is shown ground to theoretical angles. 
It will be evident that such a tool will 
cut its own shape on a section of the work 
at the same angle. The width of the 
thread at this angle will be BB in the 
upper view. But to be correct, the thread 
should have this width on a line parallel 
with its axis—that is, on the line AA. 
On this line, however, the width of thread 
will be scen to be greatly in excess; the 


-- —_— a 


SECTION BB 


SECTION AA 


Fig. 9—Showing Effect of Setting Cutting Edge 
Below Center 


depth, however, remains the same when 
the point of the tool is in the position 
shown. Section AA shows clearly the 
effect, the dotted lines denoting the cor- 
rect form. 

Fig. 9 shows the result of setting the 
tool below the center line. If the tool 
is fed in the theoretical depth, the true 
section will be on the plan AA in the 
upper view. In plan, the section at this 
plane is shown in Section AA. The 
axial section shows (Section BB) that 
the thread where it should be of the theo- 
retical form is much shallower, and the 
flanks are curved. A careful considera- 
tion of Figs. 8 and 9 will be sufficiently 
convincing of the importance of keeping 
the plane of the top face in the line of 
centers, and of avoiding grinding the 
top face normal with the Icad-angle. 


TO INSURE CLEAN THREADS 


The chips must peel away freely. To 
insure this—a well-understood fact— 
endeavor must be made to produce flat 
chips. The supcriority of straight cut- 


Fig. 10—Dircction of Feed in Cutting V-threads 
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ting-edges in modern turning and planing 
tools over the old-fashioned round-nose 
tools is not gainsaid by the practical man. 
The theoretical aim points out that a 
chip of curved section increases the fric- 
tion on the tool-face, causing more rapid 
destruction than a chip of flat section. 
Fig. 10 illustrates this point. The V-chip 
shown is obviously more. difficult to 
shear-up than the flat chip; hence, greater 
Pressure is applied to the tool-face. In 
cutting a V-thread the chip will be flat 
if the tool is fed in at the angle of the 
thread, as shown on the left-hand view, 
the small section on the work between 


centers showing the nature of the chips 
removed at successive cuts. In this way 
the angle of the thread at one side is 
controlled not merely by the tool form 
but by the angle of the inward feed of 
the slide-rest. 

This suggests one method by which 
extra accurate V-threads may be pro- 
duced. First, rough-out the thread with 
an ordinary V-tool, afterwards finishing 
each flank independently by means of 
side-tools controlled in their inward feed 
by setting the slide-rest over to the requi- 
site angles. 

(Concluded in February Issue) 


WHEN BUYING A GAS-ENGINE 


Decide on the maximum amount of 
power you must have. Remember if 
your engine is to be used on the farm that 
in addition to running the cream sepa- 
rator, churning, running washing ma- 
chines, corn sheller, etc., you will often 
want to pump water, saw wood and do 
other work where one or two extra horse- 
power comes in handy. 

d uy your engine through a reputable 
ie whose place of business is near you. 
such a man will take a personal interest 
n having your engine run well and you 
can, if necessary, get parts quickly. 
fr t does not pay to buy your engines 
Ei a comparatively unknown concern 
ng distance from you. Such people 
he rule make their customers pay for 
aid ©€xX periments, repair parts cost high, 
i take a long time to get, and they 
vou No personal interest in whether or not 
Succeed in using the engine properly. 
for ASoline as fuel gives the best service 
hea Small engine, but kerosene and other 
for ino are rapidly coming into favor 
engin e larger sizes. An experienced 
the be Salesman will tell you which is 
will est fuel for your purpose and which 
if Cost you the least. 
the on want to drive machinery that 
Don’, O h.p. get a 12 or 15 horse engine. 
ae load your engine up to the limit 
oy ©Xpect it to do good work. 
S€ good fuel and the very best oil 


obtaj 
oil able. It really pays to use a good 
chea = if it costs twice as much as the 


A eo kind. In the first place it will 
ene: ner, and secondly it keeps the 
Sine from wearing out. 
Asist on your engine having a built-in 


slow-speed engine-timed magneto with 
visible timing feature. This machine 
eliminates all batteries, coil and switch, 
and furnishes the current for sparking 
the engine as long as the engine runs. 

These slow-speed alternating current 
magnetos are the same as used on auto- 
mobiles only the more simple and reliable 
make-and-break igniters are used on the 
engines instead of the spark plug as used. 
on the automobile. 

As the magnetos have no belt or friction 
wheel and require no speed governor, 
they should not be confused with the 
cheap little sparking dynamos used for 
this purpose. 

Ignition troubles are by far the largest 
proportion of troubles that beset the 
engine user. The built-in engine-timed 
magneto eliminates these and really 
costs no more than a set of high-grade 
closed-circuit batteries with the necessary 
coil and switch. 

After getting the engine, read the in- 
struction book carefully before trying 
to operate same. Don’t let some one 
who has another make of engine tell you 
how to start and run yours, as instructions 
for different kinds of engines differ. 
Here is where purchasing your engines 
from a local dealer pays, as the local 
dealer can personally instruct you in 
setting up and operating your engine. 

Don’t let so-called experts monkey 
with your engine, and especially if it 
has one of the high-grade timed alter- 
nating current magnetos on it. If this 
has the visible timing feature, any one 
can tell whether the timing is correct 
or not by simply looking at it. - 
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The troubles with engines are usually 
dirty igniter points, stopped up gasoline 
or water pipes, lack of oil, or the valves 
are out of adjustment. Any of these 
troubles are easily remedied by any one 
with common sense without having to 
take the engine apart. An imitation 
expert can always be told by pretending 
to know exactly what is the matter with 
the gas-engine almost instantly and by 
the fact that he will immediately want 
to tear the entire engine apart. 

On engines having a battery or the 
cheap friction-driven ignition sparkers, 
such as many of the older engines are 
equipped with, ignition troubles were 
plentiful and these require an expert for 
their location and remedy, but with the 
more modern magneto-equipped engines 
these troubles are eliminated; and in fact 


the only thing that can go wrong is the 
timing, as the magneto revolves in time 
with the engine unless a gear should slip 
in some way. Now, a magneto should 
be selected in which provision is made for 
checking against this slipping, without 
the necessity of opening the magneto. 
The choice of an engine equipped with 
a magneto of this character will result 
in good reliable service. 

If the engine is to be used in one place, 
bolt it down to a good foundation. Don’t 
bolt it to a lot of loose timbers set on a 
dirt floor. 

Get a good storage tank for the liquid 
fuel and put it preferably under ground. 
Read instructions sent with the engine 
and see that the tank isn’t buried so 
deep that the engine fuel pump won’t 
draw. i 


A USEFUL SCRIBING-BLOCK 


I have the pleasure of introducing a 
novel mechanical adjustment applied to 
a scribing-block, says Wm. Barnett, in a 
recent issue of The English Mechanic and 
World of Science. I think the enclosed 
rough sketch will give your readers a clear 
idea of the above. They may find some 
difficulty in making the female screw on 
the quadrant. I would suggest to them 
to make a steel screw 14 in. diameter, 


Useful Scribing-Block 


28 pitch; then file some groove on an 
angle along it, and use same as hob in 
lathe; then place quadrant on slide-rest, 
to revolve on center, and be sure that 
center edge of quadrant is central with 
hob. All parts are of mild stcel, except 
quadrant (brass) and iron casting for 
bases. The following are the measure- 
ments in mm.: A 354+16+16, J and J 
35+4.5, B 28+7, screw 28 pitch, the 
millhead G on end of screw C fitting on 
taper with 6 BA to tighten same. It 
must be noticed that J is fastened to face 
of block A, and J to the end, allowing the 
quadrant more movement, and the screw- 
holes in J must be elongated to take up 
loss of time in C and B. The holder of 
K 4.5—that is to say, the bolt D—must 
be easy-fitting in A, also the loose sleeve 
E; but B must fit tight on D. Length 
of L 255+9, K 164; weight complete 
1 1b. 5 oz., base 12, mechanical adjust- 
ment part only 5. 


The mechanical efficiency of a steam 
engine, plus its necessary auxiliary ap- 
purtenances, is but little in excess of that 
of a gas-engine of equal indicated horse- 
power. | 


The phenomena of the storage battery . 
were first observed by a French chemist, 
Planté, in 1860. 
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REAL OR TRUE CONSERVATION 


In the preface to Bulletin 47, Notes 
on Mineral Waste, written by Charles 
L. Parsons, chief mineral chemist of the 
Bureau of Mines, which has just been 
issued, Dr. Joseph A. Holmes, the Direc- 
tor, gives his views upon what he terms 
real or true conservation. 

Dr. Holmes says: ‘“‘During the past 
year, in producing 500,000,000 tons of 
coal we wasted or left underground, in 
such condition that it probably will not 
be recovered in the future, 250,000,000 
tons of coal; we turned loose into the 
atmosphere a quantity of natural gas 
larger than the total output of artificial 
gas during the same period in all the 
towns and cities of the United States; 
we also wasted or lost in the mining, 
Preparation and treatment of other 1m- 
portant metalliferous and non-metallifer- 
ous minerals from 10 to 15 per cent. of 
the year’s production of such minerals. 

ese losses serve to indicate the im- 
portance of inquiries and investigations 
by the Federal Government for the pur- 
pose of lessening the waste of essential 
Tesources—investigations on the same 
general lines as those looking to a reduc- 
tion in the loss of life in the mining opera- 
tions of the country and the far more 
extensive investigations looking to the 
more efficient production and use of 
agTicultural products, both of which are 
ae conducted by the Federal Govern- 
ment. 

“In a consideration of the possible 
activities of the individual, the State, 
and the Federal Government in behalf 
ot a less wasteful use of our mineral 
resources certain facts and principles 
should be kept in mind. 

That the present generation has the 
power, and it will exercise the right, to 
use as much of the country’s resources 
as it actually needs; there can and there 
will be no such thing as stinting the 
Present generation by bottling up re- 
sources for the use of the future. 

That the Nation’s needs are not likely 
to be curtailed; these needs will increase 
with the extent and diversity of the 
Nation’s industries, and they will in- 
crease more rapidly than population 
Increases, for the reason that the per 
Capita consumption of mineral products 
Is rapidly increasing; and 


“That the men of this generation will 
not mine, extract or use these resources 
at continuous financial loss to themselves 
in order that something may be left for 
the use of future generations; there can 
be no such thing as a mineral industry 
without profits. | 

“Furthermore, it should be clearly 
understood that the mineral resources 
of this country have required long ages 
for their accumulation and that of these 
resources the Nation has but the one 
supply. There are no known substitutes 
available to meet the Nation’s further 
needs when that supply will be exhausted 
and, to the best of our present knowledge, 
this one supply must serve as a basis 
for both the needs of the present and the 
far greater needs of the future. 

“In a higher way our mineral resources 
should be regarded as property to be 
used and to be held in trust with regard 
to both the present and the future needs 
of the country. It should be remembered 
that neither human labor nor any human 
agency has contributed to their origin 
or to their intrinsic value, and that 
whatever rights the individual may 
possess have been derived from the 
General Government and from-the State 
as the original owner. The State does 
not surrender its right, and should not 
neglect its duty, to safeguard the welfare 
of its future citizens by preventing the 
wasteful use of these resources. Though 
the individual may claim the right to use 
the resources in proportion to his needs 
and the needs of the community, he 
certainly has no right to waste that which 
is not needed for present use but 1s certain 
to be needed hereafter. 

“Those in charge of the investigations 
of the Bureau of Mines recognize the 
rights and duties of the Federal Govern- - 
ment as being limited to the carrying 
on of inquiries and investigations with a 
view to determining the nature and 
extent of this waste of resources, the 
means by which it may be diminished, 
and the setting forth of the facts in the 
case. 

“The present report embodies the 
results of certain preliminary inquiries 
as to the nature and extent of this waste. 
It will be followed by a more detailed 
report on the subject as soon as the neces- 
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sary inquiries and investigations have 
been conducted and the results put in 
shape for publication. 

“In the preliminary work along these 
lines, the representatives of the bureau 
have received the cordial co-operation 
of the engineers and chemists associated 


with the varied mineral industries of 
this country and also of the owners and 
the operators of the mines and the 
metallurgical plants.” 

Copies of this bulletin may be had by 
addressing the Director of the Bureau 
of Mines, Washington, D.C. 


CLOCK RUN BY ELECTRICITY FROM THE EARTH 


The only piece of machinery in the 
world to be operated entirely by electri- 
cal forces drawn from Mother Earth is 
now running at Camp Hill, Pa. It has 
been in continuous operation since 1870, 
with the exception of a short period in- 
volved in its transfer to several different 
localities. In the late ’60’s Daniel Draw- 
baugh, to whom every one in that locality 
gives credit for inventing the telephone, 
and who succeeded his inventions in 
telephony by constructing hundreds of 
marvellously ingenious mechanical and 
electrical devices for furthering the 
world’s work, conceived the idea that 
he could make a perfect clock operate 
under the guidance of latent electrical 
forces in the earth. Time has shown 
that Drawbaugh has come closer to 
perpetual motion than any other in- 
ventor. . 

In the Drawbaugh timepiece, which 
stands about 6 ft. in height, and is unlike 
all other clocks, the pendulum is the 
motor. It is suspended on an edged 
pivot of hardened steel in order to reduce 
friction to a minimum. This pendulum 
weighs about 45 lbs., its central rod ter- 
minating midway between the ball and 
the point of suspension, where there is an 
ordinary permanent magnet. Fastened 
against the back part of the clock base 
at right angles to the permanent magnet 
is an electromagnet, the wire of which 
runs into the ground, the earth becoming 
the battery feeding the electromagnet. 

When the pendulum is swung away 
from the perpendicular, the opposite 
poles of the two magnets first attract and 
then repel, thus keeping up the oscilla- 
tion. At the top of the case the whecls 
are fastened to tubes or hollow spindles 
which are suspended in turn upon steel 
studs or pins, which in their turn are 
securely fastened into a main metal base 
or framework. The first wheel is a 
ratchet or second-hand wheel, which 


receives its motion from two pawls 
pivoted upon the upper crossbar of the 
pendulum rods. 

One remarkable feature in the con- 
struction of the clock is- that there are 
only four bearings that are subjected to 
the least friction. Drawbaugh confi- 
dently stated that his clock would run 
for hundreds of years before any part 
would have to be renewed. In making 
the clock ready for work it is necessary 
to dig a hole in the earth about 3 ft. in 
diameter and 6 ft. deep. Metal plates 
are placed in the hole with enough coke 
to hold moisture, and the timepiece can 
be run so that it will not gain or lose two 
seconds in a year. 

The clock is now running in the office 
of Charles H. Drawbaugh, the inventor’s 
son, at Camp Hill, where many visitors 
marvel at its simplicity and the ingenuity 
displayed in its construction.— N.Y. Sun. 


His Greatest Gift 

“That man over there with the white 
hair gave me the greatest gift I ever re- 
ceived,’’ said one successful business man 
to another. “It wasn’t money,” he con- 
tinued in answer to his companion’s 
look of interrogation, “it wasn’t any 
material substance. When I was a 
youngster, struggling to get ahead, he 
listened to me as I told him my dreams 
and told me that he believed in me and 
in my ability to make good. He also 
said that he would keep watch because 
he wanted to see me grow as he knew I 
would grow. He probably forgot all 
about it years ago. But the effect of his ` 
speech was such that I have never for- 
gotten how I felt when he said: ‘I believe 
in you,’ and I’ve never been able to shake © 
off the feeling that he has always watched 
me. He has in that way done more than 
any other man to help me win the success 
that is mine. That is why I say he gave 
me the greatest gift I ever received.” 
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CONSTRUCTION OF AN ARMATURE LAMINAE NOTCHING PUNCH 
CHAS. F. FRAASA, JR. 


The amateur, after having carefully 
designed a small dynamo or motor, often 
finds it necessary to modify his design 
because of not being able to find suitable 
armature laminae. Or, he may have to 
make his design with a view of using some 
standard laminae, which is difficult under 
certain conditions. The following design 
provides a means of avoiding this diffi- 
culty. The punch is easily constructed, 
at little expense, and besides making it 
possible to use any size and type of disc, 
enables one to make the discs cheaper 
than they can be bought. 

The construction of the punch is illus- 
trated in Drawing 1. It consists of a 
castiron frame A, the punch and die- 
plate B and C; an indexing support for 
locating the slots; a lever D actuating 
a plunger E carrying at its lower end 
the punch B. 

The pattern for the punch frame, 
Fig. 1, Drawing 2, should be made of 
soft white pine. For this purpose, get 
Sıx pieces of 5x 514 x 14 in. white pine. 
The pattern will be made in two parts, 
and will be divided along the line AB, 
Fig. 1. Each part will then be made of 
three of the 14 in. pieces, which should 
be glued together. Then clamp the two 
parts of the pattern in a vise and drill the 
M in. holes A in them. These holes are 
for X in. dowel-pins, which hold the pat- 
tern together while working it, and also 
help to locate the two parts when mould- 
ing. Then lay out the design on the 
pattern, and trim it down with a sharp 
Knute to the dimensions and shape shown 
in the drawing. The projections B 
which support the indexing device should 
be carefully glued in place after trimming 
to shape. 


Almost any foundry will make this 
casting for you at a small expense. If 
the casting has not been cleaned when 
you get it, carefully scrape and finish 
all parts with a file and emery cloth. 
Plane or file the top surface C, the bot- 
tom surface D, and the surface E upon 
which the die-plate is fastened. Be 
careful to have the surface E well finished. 
Then chip and file out the opening in the 
frame as shown by the dotted line F. 
This is to allow the punching from the 
discs to fall out from under the die-plate. 


Drill the 34 in. hole H, in the top of the 
casting for the plunger, and the holes in 
the base lugs for bolting the punch to a 
base. The side holes G in the casting 
are driled 3% in. in diameter. When 
doing this the casting should be bolted 
up against an angle plate to insure that 
the holes will be parallel. The punch 
frame may -then be given a coat of black 
paint or enamel. 

The punch plunger, Fig. 2, is turned 
down from a piece of steel rod to the 
dimensions indicated. The collar A is 
removable, being fastened in place by the 
set-screw B. The object of this collar is 
to hold the spring F, Drawing 1, in place. 
The upper end of the plunger has a 14 in. 
slot cut in it to receive the lever, Fig. 3. 
Drill the 3% in. hole C in this end also. 
In the other end drill a %e in. hole to 
receive the punch, and the hole for the 
set-screw D, which binds the punch in 
place. 

The spring F, Drawing 1, may be made 
from some stiff spring wire. This should 
be heated red and plunged into lubricating 
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Drawing,1—Armature Punch 
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oil and then into water to harden it after 
it has been wound, or the spring may be 
cut from any old spring which may be 
available. 

_ The lever, Fig. 3, is cut from some strip 
iron or steel 14 in. thick. The long end 
should be forged to a tang, to take the 
handle, Fig. 5. The side connecting 
pieces G, Drawing 1, are also cut from 
strip iron or steel 14 in. thick. They are 
dimensioned in Fig. 4. Two of these 
will be required. The lever handle, Fig. 5, 
should be turned from some hard wood, 
and finished with a coat of paint or 
varnish. On one end place a ferrule, and 
drill a hole for the tang of the lever. 

The indexing device is dimensioned 
in detail in Figs. 6 to 12. The side guides 
are turned from steel rod, the 34 in. 
portions of each being threaded on both 
ends as shown. Two 34 in. nuts, H, 
Drawing 1, should be provided for each 
rod. The mandrel, Fig. 7, can be turned 
from a piece of 34 in. steel rod. Both 
ends are threaded, and one end has drilled 
in it a Yin. hole. This hole should be 
reamed out so that a ) in. rod will enter 
it easily. 

The nut, Fig. 8, should be turned down 
to size, and bored and tapped to fit the 
3% in. mandrel, Fig. 7. The washer J, 
Drawing 1, dimensioned in Fig. 9, should 
have a circular projection turned on it 
as shown, the diameter of the projection 
being equal to the diameter of the shaft 
hole in the core disc. For each disc 
having a special shaft diameter, a special 
piece J will have to be provided. The 
washer, Fig. 10, fits down over the disc, 
and the projection on the part, Fig. 9, 
which should have a hole in it of a slightly 
larger diameter than the diameter of the 
projection on the part 9. 

The mandrel is mounted on the part K 
shown in detail in Fig. 11. This is a 
piece of steel or iron having two holes 
drilled in it to enable it to slide on the 
side rods L. These holes should be 
reamed so that it will slide freely. The 
two holes A are drilled and tapped for 
set-screws to bind the slide in certain 
positions on the side rods. The hole B 
is drilled 34 in. and reamed for the 3 in. 
mandrel, which should turn freely in it. 

The two nuts M and W are 3¢ in. 
hexagon nuts of standard dimensions. 
The indexing disc O is clamped between 
them, a washer P being provided between 


the two. The indexing disc, Fig. 12, is 
cut from some thin brass or iron. It 
should have as many notches in it as 
there are to be slots in the armature disc. 
A special indexing disc will have to be 
made for each special armature disc 
which is to be punched. Be very careful 
when locating these notches, as upon this 
depends the spacing of the slots in the 
completed armature discs. This com- 
pletes the machine work on the laminae 
punch. 

Drawing 1 shows how the punch is 
assembled. The indexing stop Q will 
have to be provided. This stop is made 
of a piece of brass spring wire bent to the 
shape shown and fastened down to the 
base on which the punch is mounted. 
It bears against the indexing disc, and 
the end falls into the notches in the disc. 
The disc can only rotate one way, since 
the stop can get out of the notch only 
on the side which slopes out to the periph- 
ery. 

The size of the punch and the slot in 
the die-plate will depend upon the size 
of the slot to be punched. The die-plate 
H is to be made of annealed steel, which 
any dealer will provide, if told what it is 
to be used for. The slot-hole is drilled 
into the plate, and if the slot is to be 
rectangular should be filed to shape. An 
ordinary drilled hole will do for the round 
slots. The hole should taper out 1n all 
directions on the under side of the die- 
plate. A hole should be drilled in each 
end for screws which are to hold it to the 
punch frame. Having made the slot- 
hole, the die-plate should be tempered. 
To harden it, the steel should be heated 
to a bright red, and then dipped into oil 
or lukewarm water, but not cold water, 
for this would make it very brittle. Draw 
the temper in the flame of a Bunsen 
burner, wiping the steel frequently with 
an oily rag during the process. If the 
reader is not familiar with the hardening 
and tempering of tool steel, it would be 
better to have this done by someone 
having experience. 

The punch B is also made of annealed 
tool steel. This should be bought in the 
most convenient shape, and machined 
to the proper dimensions. The one end 
is to fit in the hole in the end of the 
plunger, and the other is to make a very 
snug fit in the hole in the die-plate. The 
greatest care should be exercised in this 
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Drawing 2—Armature Punch Details 


work to have all parts and dimensions 
accurate. The punch is hardened as 
was the die-plate. 

The use of the machine is as follows: 
The blank disc to have notches punched 


in it is placed over the mandrel on the 


indexing device with the projection on 


the washer J, Drawing 1, through its 
shaft hole. The nut J is then turned 
down tightly on the washer, and the 14 in. 
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rod R used to turn the disc is inserted 
through the mandrel. The set-screws 
in the slide are loosened and the whole 
device is moved up to the. proper distance 
for punching the slots in the disc, where 
it should be fastened by tightening the 
_get-screws. The disc is rotated until the 
stop Q falls in one of the notches. Then 
turn a slight distance in the opposite 
_ direction until it is stopped by the pro- 
jection on the indexing disc. Then push 
down the lever, forcing the punch through 
the lamination. Repeat this operation 
until all the slots are punched, when 
another disc should be placed on the 
mandrel. 

Since most of the readers will not be 
able to design their armature cores, it 
seems to the writer that it would not be 
out of place to include in this article, 
some armature data. 

The armature core consists of a number 
of discs of thin sheet steel of the best 
quality, known as laminace, each having 
a number of slots around its periphery 
to receive the winding. To prevent 
eddy currents’ heating the core and 
causing a loss of energy, the laminae 
are insulated from one another by a coat 
of japan or enamel on one side of each 
sheet. The slots may be round or rect- 
angular, as desired. The armature is 
slightly smaller in diameter than the bore 
of the ficld magnet. This allows of an 
air-gap between the pole faces of the field 
magnet and the armature core. This 
air-gap should be about %a in. all around 
the core in small-sized armatures, and 
about e in. in the larger sizes, making 
the total air-gap from Me to 1% in. 

In designing the armature it is well to 
observe the following ratios of length to 
diameter: for two poles, the diameter of 
the armature should be about equal to 
the length; for four-pole fields, the diame- 
ter should be twice the length, and for 
six-pole fields, three times the length. 

Blank armature discs may be purchased 
from the dealers, some of whom advertise 
in this magazine, or may be made as 
follows: Cut a number of sheets of iron 
roughly to a diameter slightly larger than 
the diameter of the finished core. Enough 
should be provided to make a stack equal 
in thickness to the length of the core, 
` when tightly compressed. Clamp these 
down on the drill press, and drill the shaft 
hole in the center. Then mount the discs 


on the shaft, between two heavy pieces 
of iron, and turn them down to the re- 
quired diameter. The discs may then 
be removed and punched. 

A very good material for armature 
construction is the ordinary black iron 
handled by all tin-shops, No. 27 to 29 
being of about the right thickness. This 
will cost about 50 cents per sheet for a 
sheet 24 x 96 in. 

This punch was designed to punch a 
slot having 1 in. perimeter in a No. 27 
sheet, thickness 0.0172 in.; a slot having 
a perimeter of 114 in. in No. 28 and 29, 
0.01565 in. and .01405 in. thick, re- 
spectively. 

Tables 1 and 2 give data as to the num- 
ber of slots for armatures of different 
diameters, and different slot dimensions. 
These are based on the density of mag- ` 
netism in the air-gap at between 20,000 
and 25,000 lines of force per square inch, 
which is usually allowedin small machines. 
The number of slots given should not be 
exceeded, as this would raise the density 
in the iron between the slots, which is 
already high, thus impairing the opera- 
tion of the machine. If an odd number 
of slots is to be used, use one slot less 
than the number given in the table. In 
a two-pole machine the writer would 
advise the use of an odd number of slots. 


TABLE 1 
Armature Data—Using Round Slots 
| 
Core Dia. |1.75| 2 3 35] 4 18 5 
d 


Number of Slots 


Win. dia. |12 |12 is 
Bigin. dia. |10 |12 | 16 
3g in. dia. 10 '12 114 l1 
Shaft dia. | 14% | 6 | 1% K 54134 wl 1 


TABLE 2 
Armature Data—Using Rectangular Slots 
Core dia. (1.75) 2 | 2.5] 3 55 4 ka 5 
Number of Slots 
14 x 1% 8 |10 |14 
14 x 54e 8 |10 |12 
14 x 3g 116 |20 |24 |28 |32 
yx! 22 | 26 | 30 


pat: 12 |18 
Shaft dia. | 1% |76! % 78 54 |34 |7% | 1 
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THE INSTALLATION OF A SMALL ELECTRIC MOTOR 


FREDERIC H. TAYLOR, ASSOC. M. INST. E.E. ASSOC. M. INST. M.E. 


Everyone interested in model engineer- 
ing who possesses a workshop, however 
modest it may be in point of size, soon 
feels the desirability of having power 
available for turning, drilling, shaping, 
etc. For the ordinary amateur, 14 to 1 
h.p. will suffice for his requirements, and 
it is therefore a machine of about this 
size which will be considered in this 
article. 

It might, perhaps, at first be asked if 
an electric motor is really the best form 
of prime mover for the amateur to adopt. 
If electric current is available from local 
mains, there can be but one answer—yes. 
Even if the current is sold at a fairly 
high price per kilowatt hour, it will still 

well worth having, as the cost of 
working the motor will not be excessive, 
and the facilities and convenience gaincd, 
coupled with the safety, simplicity and 
reliability, render the electric motor a 
very good investment. 

Points to consider before buying the 
Electric Motor. 
E (a) Whether the current available be 

alternating” or “direct,” and, if the 
former, whether single-, two- or three- 
phase. 

(b) What is the voltage of the supply? 

(c) In the case of the alternating 
supply, it will also be necessary to know 
the “periodicity” of the current. 

nformation on these points (a, b and c) 
can, of course, be obtained from the local 
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electric light company, who will also 
furnish particulars as to price, and will 
give the prospective customer the names 
of several firms which sell small motors. 

In order to buy to the best advantage, 
it is best to accompany your enquiry with 
a brief specification showing what is 
wanted. It will then be found, if several 
prices are obtained, that they are com- 
parable, as each dealer is presumably 
quoting on the same basis. 

Specifications of D.C. Machine.—To be 
of — h.p., of the semi-enclosed type, and 
complete with cast-iron pulley of — in. 
diameter and —in. width of face, crowned. 
Also slide rails, tightening screws and 
holding down bolts. The machine to be 
capable of maintaining its full horse-power 
for not less than 5 hours continuously 
without undue heating or injury to any 
part, and to withstand an overload of 
50 per cent. for one hour and 100 per 
cent. momentarily without injury of any 
kind. The motor to have been tested 
satisfactorily under load and for insula- 
tion resistance before leaving the factory. 
The manufacturer to supply with the 
motor a suitable starter, properly en- 
closed in a metallic case and fitted with 
a no-volt automatic release. 

For ordinary machine tool work the 
motor should be shunt wound, since this 
class of machine runs at a practically 
constant speed under a varying load, 
provided the line voltage remains con- 
stant. : 

The Alternating Current Machine.— 
Where the supply is alternating, the 
purchaser must be careful to find out 
whether it is single-. two- or three-phase, 
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Fig. 4 


and its periodicity. Two types of motor 
are available; namely, the “‘squirrel-cage 
or short-circuited rotor” and the “‘wound 
rotor or slip ring”? type. For small 
powers up to, say, 3 h.p., the former is 
most suitable, being cheaper and more 
robust than the latter. As this type of 
motor is not adapted to starting under 
load, it should be provided with a double 
width pulley arranged to drive to a fast 
and loose line shaft, so that it may be 
run up to speed before the load is put on. 
The specifications for the A.C. motor 
will be similar to those for the D.C., but 
the following points must be remembered: 

Speed.—The spe¢d of any small motor 
is high; for a 1 h.p. machine from 1,400 
to 1,500 revolutions per minute. The 
buyer will do well to take a motor of 
standard speed, and adapt the drive to 
the motor speed. 

Most makers list and sell standard 
sizes of pulleys for their motors, and if 
these can be used, it is best to do so. 
For instance, a 1 h.p. D.C. motor would 
ordinarily have a pulley of size 3 x 214 in. 
or 4x 3 in. 

The semi-enclosed pattern is mentioned 
above. This is a good type to adopt in 
a very large number of cases, the open 
type being too liable to injury from dust, 
dirt, damp, or other causes. The totally 
enclosed type naturally has the addi- 
tional advantage that it can be fixed in 
really bad positions. For this type one 
necessarily has to pay rather more in 
first cost, as the machine must be some- 
what larger than the open type for an 
equal output. 

Slide rails and tightening screws are 
always an advantage, even on small 


machines, and prevent a lot of trouble 
which otherwise might occur because of 
a belt’s becoming slack. 

Motor manufacturers do not, as a rule, 
make the starters for their machines, 
but it is well to obtain this apparatus 
through the motor dealer, as he then 
takes the responsibility of the starter’s 
being suitable for the machine. Many 
people do not employ a starter for very 
small motors. This, of course, means a 
saving in first cost, but is not necessarily 
the best thing to do. Starters vary con- 
siderably, the A.C. being quite different 
in design from the D.C. 

Erecting.—The erecting of a small 
motor is a simple matter, but like other 
simple matters may readily cause a lot 
of trouble and continual trouble, if not 
properly done. In order to assist the 
amateur to avoid such trouble several 
different cases are considered. 

(a) Assuming that the floor of the 
workshop is of the ordinary timber con- 
struction, the motor may be bolted down 
to the joists on which the boards are 
fixed, that is to say, the slide rails will be 
coach-screwed direct on these joists; 
14 in. or, at the outside, 2g in. coach screws 
being amply sufficient for this purpose. 
If the floor is an old one, more or less 
rotten and generally irregular, as is often 
the case, in the only room the amateur 
can obtain, it is an advantage to first 
make a rectangular wooden frame, as 
shown in Fig. 1, out of deals, say, 
3x6 in., and coach-screw this to the 
joists, the slide rails being coach-screwed 
down to the frame. This will enable 
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Fig. 6—Diagram of 3-Phase Connections. 
Squirrel-cage Motor 


the motor to be mounted level, and will 
have the advantage of spreading the 
weight over a large portion of the floor. 
This method is also very useful where it 
is found that to get a convenient drive 
it is necessary to fix the slide rails parallel 
with the floor boards, and where the 
bolt-holes of the rails do not coincide 
with the distance apart of the joists. 
The underneath timbers A, A of the 
frame can, of course, be spaced to suit 
the joists. 

(b) Assuming that the floor of the 
workshop is concreted, the cheapest and 
best way to go to work, is to cut out the 
holes in the concrete which will be re- 
quired for the slide rails. These holes 
will be anything from about 8 in. to 12 in. 
deep, according to the length of the 
foundation bolt supplied by the makers. 
It is best to cut the holes, say, not less 
than 3 in. square, and somewhat larger 
towards the bottom. Usually the bolts 
provided are ordinary straight bolts with 
a loose plate at the bottom, as per Fig. 2. 
The bolts, with their plates fastened on, 
Should first be dropped down into the 
holes; the rails will then be placed over 
them and the nuts loosely put on, to hold 
them in position. The motor can then 
be set on the rails and lined up with the 
pulley or shafting it is intended to drive. 
This having been done, the holes can be 
filled up with thin concrete (grouting). 
Ordinarily a week is sufficient time for 
the grouting to set hard. When this is 
done the nuts can be drawn up tight on 
the foundation bolts. 

(c) A motor is sometimes placed on 
wall brackets, owing to lack of floor space. 
This method should only be adopted 
when absolutely necessary, as, naturally, 
it is always best to keep revolving ma- 
chinery on the floor. When, however, 
the motor must be placed on a wall, 
good, solid, cast-iron brackets of ample 
size should be employed. The bolts 
which fix the brackets to the wall should 
preferably go right through, with a back- 
plate on the other side, so as to give as 
much stability as possible. 


Wiring for and connecting up the Motor, 
etc. Voltage Arrangements——As a gen- 
eral rule, the electric light company will 
provide current for a small motor, such 
as 1 h.p., at the ordinary voltage adopted 
for lighting. Larger sized machines 
commonly have to be supplied at the 
power voltage which is often double that 
adopted for lighting purposes. Where 
the electric light is already in the house, 
it is, of course, a great convenience to be 
able to adopt this voltage, as it simply 
means running a pair of wires to a local 
distributing board. If this board does 
not possess a spare ‘‘way”’ or circuit, 
it is best to take the new motor circuit 
direct from the bus bars of the distribut- 
ing board, taking the precaution of in- 
serting a pair of single-pole fuses in the 
wires as soon after leaving the board as 
possible. This will prevent the possi- 
bility of blowing the main or sub-main 
fuses, which supply the distributing 
board, should any mishap occur to the 
motor circuit. It will be best to provide 
for this purpose a pair of 10 ampere fuses 
for any size of motor up to 1 h.p. 


The wiring may, of course, be done in 
several ways, each having its own merits, 
according to the conditions of the par- 
ticular case. If the existing wiring is in 
wood casing, this system may well be 
extended, provided the room is thoroughly 
dry. On the other hand, if tube work 
has been used, this method of wiring had 
best be continued for the motor. For 
the amateur who has never installed 
any wiring work, ordinary wood or china 
cleats, which can be obtained very 
cheaply of any good electrical supply 
house, will save a lot of trouble and make 
a satisfactory job. Double cleats should 
preferably be used, as these keep the 
wires away from the wall. Fig. 3 illus- 
trates the cleat suggested. 


The wiring having now been carried 
up to the motor, a main switch and fuse 
for the motor, and in most cases a starter, 
will be required. Exactly what is neces- 
sary must depend on the motor to be 
used. 
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position, 

D.C. Motor Starter.—It might at first 
be asked why the motor should not be 
switched directly on the circuit. Certain 
small motors are so treated, but it is not 
really good practice. When a D.C. 
motor is starting from rest, it takes a 
much larger current than when running 
at a fair speed, and if it were switched 
directly on the circuit, without a gradu- 
ated resistance being interposed, the 
initial current may be sufficiently great 
to either heat up the coils of the motor 
or cause the circuit fuse to blow. Be- 
. sides, the sudden jerk given to the motor 

and to the machine driven by it is not good 
for either of them. 

This device shown may be best de- 
scribed as an ‘‘automatic no-volt release 
starter.” As will be seen from the illus- 
tration in Fig. 4, the apparatus mainly 
consists of a lever which is made to pass 
over a row of contact studs, which are 
connected to resistance coils contained 
in the starter. This lever carries at its 
end a soft-iron armature, which, when 
the lever has been brought to its final 
or running position, 1s attracted by and 
held to the iron core of a small electro- 
magnet against the pull of a spiral spring 
fastened to the center of the lever. This 
electromagnet is in parallel with the line 
and is therefore always energized so long 
as electric current is available. Should 
the current on the line fail (no voltage 
being available), the electromagnet ceases 
to attract and the lever is thereby re- 
turned to the starting position by the 
pull of the spring, all the resistance being 
thus cut into the circuit again, and so pro- 
tecting the motor from improper starting. 

The ordinary starter for a D.C. shunt 
motor commonly has three terminals, 
which are marked respectively A, F and 
L, meaning, of course, armature, ficld 
and line. The connections for such a 
case are as per sketch, Fig. 5. In this 
sketch a D.P. switch and pair of S.P. 
fuses are shown in the circuits. 

These starters are sometimes fitted 


with an automatic overload release, 
which comes into operation as soon as 
a dangcrous overload comes on the motor. 
The writer would, however, prefer to 
rely on the reasonable conduct of the 
user and on the protection afforded by 
the fuses, rather than install the “over- 
load release” on the starter. 

A.C. Motor Starting —The A.C. motor 
is usually “polyphase,” that is, either two- 
or three-phase. For small power installa- 
tions, such as are being considered in 
this article, ‘“‘squirrel-cage’’ or ‘short- 
circuited rotor”? machines are almost 
invariably used. These are more simple 
to start up than a D.C. machine, as no 
special starter is required. Consequently 
the motor (cither two- or three-phasc) 
can be switched directly on the line. The 
sketches, Figs. 6 and 7, show the con- 
nections in diagram form. In either 
case the switches used must be linked 
together, so as to make or break the cir- 
cuit on each conductor simultaneously. 

This is quite imperative and is a very 
simple matter. Ordinarily, ‘‘tumbler’’ 
switches may be used, and these (cither 
three in the case of three-phase or four 
in the case of two-phase) may be mounted 
together on one common base block and 
coupled together in the usual way by 
means of a hardwood handle-bar, as is 
done in the double-pole tumbler switches 
used for lighting work. Fuses are shown 
in the diagrams between the switches 
and the motor. 

The starting up of a single-phase motor 
is, electrically speaking, not quite so 
simple. Usually this machine has two 
windings on its ‘‘stator,” one being the 
“starting” coils and the other the run- 
ning coils. The starting switch will 
therefore be a change-over switch, having 
three positions, namely: ‘“‘starting,”’ 
“running,” and “off,” the last being the 
mid-position. The arrangements vary, 
but Fig. 8 is a fairly typical diagram of 
connections. 

Directions of Running of the Motor.— 
It is possible that when the motor is set 
up in position, it is found that the direc- 
tion of rotation is wrong. This is quite 
easily altered. If a D.C. machine, it 1s 
simply necessary to change the direction 
of the current in the armature or the 
field, not both. If A.C., simply change 
over the leads in one phase.—Model Engt- 
neer and Electrician. 
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NOVEL WRITING-TABLE AND BOOK-CASE 
HENRY JARVIS 


The table, shown in Fig. 1, will be found 
a very suitable article for the amateur 
Carpenter or cabinet-maker to construct, 
and a very useful piece of furniture when 
finished. I say suitable to make, because 
there are no complications of any kind, 
no mortises or tenons, and very little 
gluing. 

Before beginning the actual making, 
the front and end elevations, Figs. 2 
and 3, should be well studied, and when 
the details are mastered, the materials 
can be cut out, according to the speci- 
fications given below, and all of the pieces 
“planed up” true as regards width and 
thickness. 

One-half of the framing is shown in 
Fig. 4, from which it may be seen that 
the legs are formed in skeleton; that is, 
the two pieces of which each leg is made 
are fixed together at right angles, the 
joint being tongued. 

The legs and also the upright bars are 
let into the shelves and top, to the extent 
of half of their respective thickness, thus 
the shelves and the top have to be cut 
away as Fig. 5. If these are all fastened 
together and cut at one time, they will 
be all alike, and the bars will fit properly. 


The top, A, runs over the whole article, 
and as a matter of strength the grain 
should run lengthways. This will then 
secure the two side frames firmly together, 
as far as the upper part is concerned. 

The four laths which come towards the 
center of the table, B, must be rabbeted 
on the inside to take the board C, which 
forms the back of the book-shelves, and 
these two boards (the grain must run 
vertically) in turn must be trenched to 
take the board D, which forms the bottom 
of the drawer case. This board is fixed 
in the trenches, by screwing through, 
from the inside of the book-case E at 
each side, and particular care is necessary 
in getting this of the right length, or 
the two parts of the framing will not be 
parallel. 

The bars should be a tight fit in the 
notches made to take them in the shelves 
and top, the latter clipping them as in 
the vertical section, Fig. 6. They may 
be glued in, but they will require nailing 
or screwing, and I recommend the latter, 
using brass screws, and sinking the heads 
exactly level with the wood. One screw 
should be inserted through each part of 
the legs and the bars B, with each shelf 


Fig. 1—The Completed Writing-Table and Book-Case 
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and the top, and two through the other 
bars. If spaced evenly the screws are 
more ornamental than otherwise. The 
top A is only for the purpose of fixing 
the parts together, and 1s covered by the 
real top, therefore there is no need for it 
to be of hard wood throughout. The 
outside edges and ends must be of the 
same kind of wood that the table is made 
of, but the inner part (shown grained in 
Fig. 4) may be of pine or American white- 
wood. The top proper should be framed 
up as Fig. 7, the outside rim projecting 
slightly above the center panel and rather 
more below it, as in Fig. 8. This 
method of forming the top makes it con- 
venient for attaching a piece of leather 
or cloth to the top for writing purposes, 
F, Fig. 8, and also allows the top to clip 
the framing, thus adding to the strength 
of the whole. It must be understood 
that the latter makes it necessary for us 
to have the framing of the top the same 
width as the projections at ends and sides 
over the framing, that is, 11% in. and 2 in. 
respectively; or perhaps it is better to say 
that the center panel must be exactly 
the same size as the framing of the table. 

The top is easily secured by screwing 
up from underneath through the top A. 

We now come to the drawers, which are 
two in number, one on each side of the 
table, and as shown in Fig. 9. They are 
made in a novel manner. The actual 
making need not cause anyone the least 
misgiving, as it is not so difficult as it 
looks. The square corner of each drawer 
should be lapped dovetailed in the ordi- 
nary way, Fig. 10. The other ends of 
the fronts can be cut away, leaving the 
lap on the outside, so that the curved 
part can be screwed into it, and it is also 
fixed in the same way to the drawer side. 

The curved part may be formed by 
two or more pieces of three-ply wood, 
bent round a block cut to the right shape. 
If glued together and kept under pressure 
until the glue is dry, they will perma- 
nently keep their shape. 


As these curved parts form the back 


of the drawer, they must be kept 14 in. 
less in width than the front and side, so 
that the bottom will nail on. They will, 
of course, fit in grooves in the other parts 
in the regulation manner. 

As may be imagined, these drawers 
do not slide in the ordinary way, but are 
hinged at the corners, H. This may be 


done with pivots passing down through A, 
and up through D into the fronts; but 
the better way is to hinge them to the 
bars B, using a single hinge the full depth 
of the drawer front. When the drawers 
are finished and in position, small blocks 
should be glued to the under side of 4, 
in about the position shown at J, Fig. 9. 
These will prevent the drawers from 
opening completely out and straining 
the hinges. 

I give in Figs. 11 and 12 alternative 
suggestions for moulding the vertical 
bars, and in Figs. 13 and 14, sections of 
the leg and sections of the edge of the 
shelves moulded. 


SPECIFICATIONS OF THE NECESSARY 
MATERIAL 

8 pcs. 2 ft. 4 in. long, 1)4x} 

12 pes., 1 ft. 9 in. long, 115 X 


9 in. (legs) 
14 in. (bars) 


2 pes., 1 ft. 7 in. long, oxis in. (top 
shelves. ) 

2 pes., 1 ft. 7 in. long, 9 x 5g in. (bottom 
shelves) 


1-pc., 2 ft. 9 in. long, 19 x 1⁄5 in. (top A) 
1 pc., 1 ft. 2 in. long, 19-x 15 in. (D) 
1 pc., 2 ft. 9 in. long, 20 x 34 in. (top panel) 


2 pes., 3 ft. 1 in. long, 114 x % in. (top 
framing) 

2 pcs., 1 ft. 11 in. long, 2 x 7% in. (top 
framing) 

2 pes., 1 ft. 144 in. long, 4 x 7g in. (drawer 
fronts) 


2 pes., 1 ft. long, 4x °g in. (drawer sides) 

About 4 sq. ft. of 3-ply wood (drawer 
backs and bottoms), hinges and brass 
screws as required.— Hobbies. 


In Germany the railroads furnish ex- 
cellent facilities for transporting invalids 
and cripples. A first-class car is provided 
for those who can afford to pay the rate. 
This car is fitted with every convenience. 
A special apartment opens on the level 
of the station platform with a double 
door which enables a stretcher to be 
carried in without the least difficulty. 
In the remainder of the car there is a 
kitchen where meals can be prepared, 
and in the rear a beautifully upholstered 
section for the family or friends. For 
invalids who travel second class or third 
class there is an apartment on an ordinary 
car which opens to the platform by means 
of a double door. A special rate, of 
course, is charged for the extra conven- 
ience. 
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Fi Novel Writing-Table and Book-Case 
: nait 2.—Front elevation of table. Fig. 3.—End elevation of table. Fig. 4.—Isometrical sketch 
© Taming. Fig. 5.—End of shelf cut to take bars and legs. Fig. 6.—Vertical section showing 


fixing of bars. Fig. 7.—Plan of top. Fig 8.-Sectional detail of top. Fig. 9.—Plan of drawers. 
Fig. ion OF ower complete. Figs. 11 and 12.—Alternative sections for moulded bars. Fig. 13.— 
Section of moulded leg. Fig. 14.—Section of moulded edge to shelf. 
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HOW TO LINE A LATHE 
D. L. KELLY 


First, fasten a piece of straight pipe 
in the chuck, with one of its ends nearly 
flush with the face of the chuck. Then 
plug this end of the pipe with wood, 
revolve lathe-spindle, and with a pencil 
find center. Insert a fine sewing-needle, 
with pliers, and true carefully. 

Take center and key out of tailstock- 
spindle, paste a piece of smooth paper 
over end of same, find center of spindle 
on paper and draw vertical line 0.0’, 
Fig. 1, through center. Bring tailstock- 
spindle close to needle point, and adjust 
screws in tailstock-block till needle and 
line 0.0’ coincide. Clamp, with needle 
revolving, pierce hole A, about ten- 
one-thousandths inch in diameter. Turn 
spindle half a turn, and if needle enters 
same hole again, headstock and tailstock 
are at the same height. — 

Run out tailstock spindle till the dis- 
tance from point of spindle to end of tail- 
block equals length of base of same. 
Bring tailstock close to needle and clamp. 
Pierce the hole 1. Give spindle a-half- 
turn and pierce the hole 2. Using a 
magnifying-glass, measure the distance 
between holes 1 and 2. Call it %4 in., 
and the needle is in hole 2, the tailstock 1s 
high at back. File and scrape V’s of 
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block till needle enters hole A, then the 
tailstock-spindle is parallel to bed. 

To test headstock, release pipe and 
draw out till the distance from needle- 
point to end of headstock base equals 
length of same. True needle and proceed 
as before, pierce holes 3 and 4, and if 
needle is in hole 4, the headstock is High 
at back, and the amounts will be one-half 
of either the vertical or transverse dis- 
tance between the holes. File and scrape 
accordingly till needle enters hole A cor- 
rectly in all positions. 

The carriage is on separate V’s, and 
is tested in the same manner; clamp a 
jig-bush in toolpost, and get another to 
fit inside, center correctly, paste the paper 
on the inner bush, and proceed as before. 
If the lathe has a cross slide in carriage, 
it may be tested with a jack on faceplate, 
in the usual way. The sag of needle, 
when pipe is out far enough to multiply 
the actual distance four times, may be 
found by reversing the operation. After 
the tailstock is lined correctly, put a drill- 
chuck on tailstock-spindle, and mount 
the same length as used. Put a piece 
of wood with a hole in center of lathe- 
chuck, paste paper over hole, draw verti- 
cal line through center, true needle, and 
pierce hole; half turn lathe-spindle and 
pierce again; half the distance between 
holes is the sag. 


I have found it difficult to true the 
needle correctly when mounted in wood. 
A needle-holder that will facilitate that. 
operation is shown in Fig. 2, and consists. 
of a pipe threaded at end and spun in- 
wardly, a cap to fit pipe, double disc con- 
nected at side, ball with needle placed 
between disc; when not in use turn 
needle inward to protect point. The 
needle is marked ‘at three places where 
the diameter is 5,10,15 thousands. To 
mark these, copper needle and open 
micrometer to 15 thousands, take needle 
between finger and thumb, twist it be- 
tween points; it will leave a bright ring. 

If a hole is pierced 15-thousandths 
diameter, and if you move the piece over 
till the needle touches one side of that 
hole at the 10-thousand mark, then the 
piece has been moved 2!4 thousands and. 
at intermediate points accordingly.— 
Buffalo;jItem. 
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AN AMATEUR’S VISE BENCH 


W. F. MANLEY 


_ The chief requirement of a vise bench 
is stiffness and freedom from vibration. 
The details of construction depend some- 
what on the circumstances attending 
each individual worker, as the height of 
the user must be taken into considera- 
tion, so as to obtain the best results with 
the least amount of labor. The top of 
the vise should be about level with the 
elbow when standing ready for work. 
This height will be found to vary between 
40 in. and 44 in. from the floor, so the 
writer is taking 42 in. as an average, 
allowing 4 in. for the height of the vise 
itself; the top of the bench proper may 
be 38 in. from the floor. 

If there is no difficulty in knocking a 
_ Couple of holes in the workshop wall, 
and if there is a brick or concrete floor, 
the method shown in Fig. 1 will be found 
a very strong one. The uprights and 
OSs-pieces in all cases will be 3 x 2in., and 


Fic. 2.—Front ELEVATION. 


Joint at C. 


the bench top Ì in. or 114 in. material. 
For the bench shown, two holes should be 
made in the wall about 6 in. deep x 4 x 6 
in. in cross-section, and centers 1 ft. 10 in. 
apart horizontally, also two holes of the 
same size in the floor, and the same dis- 
tance apart, and centers 1 ft. 44 in. from 
the wall outwards. Cut two pieces of the 
3x 2in., 3 ft. 5 in. long, and two pieces 
1 ft. 10 in. long, at one end of each piece, 
making the halved joint, Fig. 6, and bolt 
up with a couple of 4 in. bolts in each. 
In the ends that are to be cemented into 
the wall and floor put in five or six strong 
cut nails, with their heads projecting 
about 1 in. Stand the supports in posi- 
tion, and level them up, and carefully 
fill up the holes with cement with a few 
small pieces of stone about the size of a 
nut mixed in. Leave a couple of days 
to set before putting the bench top on. 
This may be made of two 9-in. widths 
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How to Construct an Amateur’s Vise Bench 
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bolted to the crosspieces by 3¢ in. bolts, 
as shown. The vise may be bolted 
wherever desirable. 

The toolboard at back is made of 15 in. 
matchboard 6 in. wide, screwed to three 
pieces of 2x 1x18 in. long. The latter 
are first attached to the wall by cut nails, 
and carefully lined up level. The rack 
for files is to be made of 1-in. material, 
and of any convenient width and length. 
The straight slots are cut wide enough 
for the tangs of the files only to pass 
through, and the circular parts slightly 
larger than the ferrules. The rack is 
secured to toolboard by iron brackets. 

Where the above method cannot be 


followed, the uprights can be fixed by 
strong iron brackets, as shown in Fig. 3, 
or made after the style of a bracket table, 
as in Fig. 4. A corner of the workshop 
may be used, if found more convenient, 
and in this case the construction is simpler 
and, as shown in Fig. 5, measurements 
for the last three methods of construction 
are left for the maker to work out, as 
much depends on the space and position 
at the disposal of each individual user. 
The elevations for supports in Figs. 3 
and 4 only, are given; the distance apart 
and other measurements are as in Figs. 
1 and 2. Sketches of joints, etc., are 
not to scale-—The Model Engineer. 


ELECTRICITY IN THE PLATING ROOM* 
S. E. HUNERFAUTH 


The subject of electricity in the plating 
room is a very important one. In the 
earlier days before the introduction of 
dynamos, batterics were used to supply 
the currents. These were very satis- 
factory except for the expense of main- 
taining same, and the limited amount 
of current which was available. At this 
point I wish to say that the current given 
off by the battery is the most direct or 
continuous current to be had. The first 
dynamo to be used for electroplating was 
invented in the year 1842 by J. 5. Wool- 
rich. This was what is known as a 
‘“‘magneto-electric’’ machine. Mr. Wild, 
however, was the first to construct a 
dynamo which was really suitable for 
the purpose. He invented a large dyna- 
mo with ficld magnets that were sepa- 
rately excited from the small magneto 
machine. His first machine was used 
for many years by Messrs. Elkington. 
It was necessary to keep the armature 
in this machine cool by means of a stream 
of water circulating through it. 

About the year 1867 Mr. Wild intro- 
duced a multipolar dynamo with a re- 
dressing commutator. Weston intro- 
duced a small machine for electroplating 
which had steel cores on it, with the main 
circuit around them, and supplied with an 
automatic cut-off to break the current and 
prevent the magnetism from reversing by 
back current from the tanks. Gramme, 1n 


1873, built a special form of dynamo with 
armature wound with strips or bar wound, 
having commutators at each end, with 
an output of 1,500 amperes at 8 volts. 
Siemens and Halske were carly in the field 
with machines having bar winding. 
Brush also constructed machines of low 
resistance, giving a voltage from 3.3 to 
4.1 volts. Thus, we have a brief history 
of plating dynamos. From about the 
year of 1880 there were numerous types 
and makes of dynamos in use. We will 
now take up the different types of dy- 
namos. 
VARIETY OF DYNAMOS 


First, we have the magneto dynamo, 
which was constructed with the regular 
armature, but the field magnets or the 
polds were permanent magnets, having 
no coils on the poles. The objectionable 
features of this dynamo were that the 
voltage was not regular, there being quite 
a drop in the same from no load to full 
load of the dynamo. 

Second, we have the shunt-wound 
dynamo—self-exciting. This type of 
dynamo was in use for a great many 
years, and there are some in use to this 
day; in fact, there was one concern that 
continued to build them up to a few vears 
ago. In fact, the shunt-wound dynamo 
was a great improvement over the mag- 
neto, and also over the scries-wound 
dynamo. The greatest objection to a 


* Paper read before the Chicago Branch of the National Electro-Platers’ Association. 
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shunt-wound self-exciting dynamo is that 
the voltage is not constant at the different 
loads. Thus, to do plating and have a 
nearly constant voltage it was necessary 
for the operator to change the field rheo- 
stat or shift the brush-rocker every time 
he changed the load in his tanks to keep 
a nearly constant voltage. 

Third, we have the compound-wound 
dynamo. This is a combination of the 
old series dynamo and the shunt-wound 
dynamo. The compound-wound dynamo 
has two sets of coils on the poles, one 
called the shunt coil, which is used to 
excite the dynamo, and which takes only 
a small fraction of the current generated 
by the armature. The series coils circuit 
with the armature, and by the aid of 
the compound or series coils we are 
enabled to hold the voltage constant 
regardless of the load in the tank. Thus, 
you will readily see that when the opera- 
tor sets the voltage of the dynamo, it is 
then self-regulating. It is not necessary 
to keep shifting the rheostat at every 
change of load; in fact, any good com- 
Pound-wound dynamo should hold its 
Voltage constant, whether you are using 

amperes or a full load of the dynamo, 
thereby enabling the plater to do more 
4nd better work with a uniform deposit 

n with dynamos not containing these 

Characteristics. It is now possible to 
build low voltage dynamos having all the 
“Naracteristics of modern power dynamos, 
cluding self-regulating brushes, com- 
POund-winding and all of the other feat- 
ures contained in power generators. 

ourth, we have the shunt-wound 
Parately excited dynamo, and in the 

*Titer’s opinion this is the ideal plating 
dynamo, whether small or large, and 
“Specially in large dynamos. The sepa- 
Tately excited dynamo has its fields ex- 
ed from an external source, either from 
the power or lighting circuit in the build- 
‘Ng or from a small exciter. This type of 
Ynamo has practically the same char- 
teristics as the compound-wound dyna- 
Mo, for the reason it will hold its voltage 
Nearly constant from no load to full load, 
ere being but a very small drop in 
Voltage from no load to full load of the 
Ynamo. It also has several other good 
Characteristics, viz.: impossibility of re- 
Vversing the polarity of the dynamo, con- 
Stant voltage at any and all loads, large 
Tange in voltage, good commutation, finer 
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graduation in adjusting the voltage, and 
cool operation. 


GOOD DYNAMO AN ESSENTIAL 


Thus, you can see it is very important 
to have a good dynamo to do good plating. 
But the fault does not always lie in the 
dynamo for poor work and insufficient 
amount turned out for a day’s work. 
At this time the writer wishes to say 
that he has visited a great many plating 
rooms and has often found that the dy- 
namo and the conductors from dynamo 
to tank receive very little care. It is 
very often a fact that the plating room 
may be equipped with a good dynamo, 
but the results obtained in the plating 
are very unsatisfactory. It is very often 
a fact that the conductors are of insuffi- 
cient size and are very poorly erected. 
Connections are very poor, badly cor- 
roded, and, in fact, are sometimes very 
loose and produce considerable heating 
at that point. This not only causes a 
waste in current, but also a loss in voltage 
and an insufficient amount of work which 
the plater is able to turn out. As an 
example, the writer was once told by one 
of the largest stove manufacturers that he 
did not know what the matter was with 
their plating room—that it was taking 
from 45 minutes to an hour to turn out 
a batch of work, whereas they formerly 
did it in 25 minutes. I made an investi- 
gation and found the copper conductors 
from the dynamo to the tanks were in- 
sufficient. The joints were bad; in fact, 
badly corroded. The dynamo was of 
ample size. I doubled the size of the 
conductors, soldered all the connections 
and joints; the results were, he later 
said, that he was turning out double the 
amount of work that he did before. This 
is true not only in this case, but the same 
is also true in a great many plating rooms 
now operating under similar conditions. 
Too much care and pains cannot be taken 
in installing the dynamo and conductors 
in the plating room. 

AN IDEAL PLATING ROOM 


The writer had the pleasure recently 
of visiting a plating room that was ideal 
and up-to-date. The dynamos were 
direct-driven by motors, the conductors 
were of the proper size, and properly put in 
with. porcelain insulators. The joints 
were all properly made and soldered, and, 
in fact, there was nothing to criticise. 
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If the same care were exercised in erect- 
ing the dynamo and appliances connected 
therewith as in making up the different 
solutions, you would have much better 
results than you would have at the pres- 
ent. This is not given in the sense of 
criticism, but in the spirit that it may 
be of some benefit to you. 

Next, we will take up rheostats and 
their use in connection with plating solu- 
tions. Nearly every plater of today uses 
a rheostat in connection with the tank 
that he has in the plating room. Rhco- 
stats are essential where you operate one 
or more solutions from the same dynamo. 
It is very often necessary to reduce the 
voltaye in a tank lower than you can 
or dare to do on the dynamo for the reason 
that it will interfere with the other tanks; 
therefore, it is necessary to provide each 
tank with a rheostat, but rheostats are 
often condemned for the reason that they 
are often ordered by the number of square 
fect or amperes required. To make this 
clear, A might have a tank containing 
400 gallons of solution for his work and a 
300-ampere rheostat might be the proper 
size, while B might have 400 gallons of 
solution, but different kind of work, and 
a 400-ampere rheostat would be suitable 
for his tank. The size of the rheostat 
depends upon the average number of 
square feet of work you have in the tank 
and the kind of solution. If you can 
give this information to your dealer, he 
can generally give you just the size rheo- 
stat required for your work. Do not 
condemn a rheostat if it does not cut 
down the voltage to the point to which 
you would like to have it or if the wires 
get hot. It is not always the fault of the 
rheostat, but simply because you have 
not the size rheostat required for your 
work. The drop of voltage across the 
rheostat depends upon the amount of 
current you are using. 


VOLT-METERS 


This is an instrument that is almost 
impossible to dispense with. You would 
not think of operating a steam boiler 
without a steam gauge. Then, how can 
you expect to operate your plant without 
a volt-meter unless you simply guess at 
the voltage in your tanks and turn out 
your work accordingly? Every modern 
and up-to-date plating plant is equipped 
with a volt-meter, which enables the 


operator not only to read the voltage of 
his dynamo, but of each tank independ- 
ently. Still, there are a number of plants 
operated today without a volt-meter, 
and are operated simply by guess. Am- 
meters are used for measuring the cur- 
rent, either in a tank or for the entire 
output of the dynamo. While it is pos- 
sible to operate a plating room without 
an ammeter, still, they are useful in 
determining the amount of current you 
are consuming in turning out your work. 
— Keystone. 


A Movement in Silver 


Silver is now selling at the highest 
price reported since 1907, the recent 
advances having been due in part to 
speculative activity, and in part to an 
actual demand for the metal from India, 
and to the probable increase in the de- 
mand for China, says the Engineering 
and Mining Journal. The speculative 
activity has been based largely on the 
belief that the Indian government would 
soon be obliged to buy largely for coinage 
purposes, the reserve of silver rupees 
having been drawn down to a point which 
seemed low in view of the probable de- 
mand for moncy to pay for the good crops 
of the present year. This anticipation 
has proved to be correct, but the result 
has not been altogether pleasing to the 
powerful group of eastern speculators 
which has been carrying heavy stocks 
of silver in London and in India for some 
time. It now appears that the Indian 
government, with unusual shrewdness, 
had been anticipating its needs and had 
been buying silver quietly on the open 
market for some time. There were some 
suspicions as to its action, but the fact was 
not fully known or accepted until a short 
time ago, when the steamers to Bombay 
and Calcutta carried out shipments 
amounting to £750,000—about 6,050,000 
ounces—on government account. It is 
understood in London also that further 
large shipments will be made soon. This 
movement has caused some surprise, 
but it has entirely frustrated an attempt 
by the Indian speculators to corner the 
market. 


Your time belongs to your employer 
when he pays you for your work; then 
to “kill time” is robbery. 
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AN AUTOMATIC SECTION WINDER 
JESSE O. FISHER 


I have read several articles in different 
magazines describing section winders, 
but as yet have failed to find any that 


would paraffin the wire, either as it was 


wound on the coil or wound in the section. 
I have, therefore, designed one, and I 
think that it will give satisfaction in 
a cases, or at least suggest a good 

In Fig. 1 is shown the completed ma- 
chine. It js designed to operate by a 
small battery motor. The motor drives 
the paraffin wheel D, which by friction 

ives the section. By use of the friction 
drive there is enough power delivered 
to the section to keep the wire tight, 
yet the tension is not sufficient to break 
1t. The machine can also be constructed 
to wind quite a number of different, sized 
ie by using different forms in 
_ You will need to determine the dimen- 
sions of the machine from the diameter 
and thickness of the sections to be wound. 

9 Construct this machine, we will 
begin with the base. All wooden parts 
should be made of some hard wood, such 
as maple, oak or mahogany. The base 
should be heavy and of ample size to 
balance the machine well. Two mortises 


are made in the base to fit the projec- . 


tions on the standards, shown at H, Fig. 3. 
e edges may be beveled to add to the 
appearance. 
The Standards, Fig. 3, need not be 
quite so heavy as is the base, but should 


i | 


Standard, 


Fig. 1A Completed Section Winder ' 


Fig. 2—Cross-section of a Form 


be at least 34 in. thick. A slot F is accu- 
rately cut in the top of each standard, 
and the edges are made smooth. The 
shaft E turns in this slot and should be 
made a snug fit, but still free to move up 
and down. A small bearing G is provided 
for the main shaft, and to this shaft are 
fastened the pulley and paraffin wheel. 
It will add greatly to the easy running 
of the device if the two bearings are 
fitted with brass bushing. On the inside 
of each standard are fastened, by means 
of screws, cleats which support the paraf- 
fin tank. The projection H, Fig. 3, 
which is on each of the standards, is so 
cut as to fit tightly in the mortises which 
are in the-base, and the standards are 
glued firmly in place. 

The paraffin tank is made of galvanized 
iron. If you are not an experienced 
tinner and have not the proper tools, 
you had better have the tank made by 
a tinner. There. must be no soldered 
joints in the lower part, as the heat from 
the lamp would, of course, melt the solder. 
The advantage of having the tank in 
the shape shown is to give it a large 
capacity and allow the wheel to gather 
nearly all of the paraffin. 

The paraffin wheel is the same width 
as is the section to be wound. It should 
be turned true in a lathe and rigidly 
fastened to the main shaft. A strip of 
heavy cloth is glued to its edge. This 
should lie smoothly on the surface: of 
the wheel. 
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Fig. 3—Standard 


The pulley is also turned and is fastened 
to the same shaft as is the paraffin wheel. 
The pulley should have such a diameter 
as will allow the motor to run at its proper 
speed. 

A cross-section of the form on which 
the section is to be wound is shown in 
Fig. 2. At first, it is turned to the proper 
shape in a lathe, from a solid block of 
hard wood. The slot is made the width 
of the section plus the width of the saw- 
cut, in order that when the block 1s cut 
in two, the slot will be the proper size. 
Before the block is cut, insert two screws 
as shown in Fig. 2, then withdraw them 
and cut the block as shown. If the work 
is not done in this manner, it will be found 
difficult to center the two blocks and put 
the screws in the proper place. On each 


end a brass tube is placed over the wooden 
bearing. This is shown by EE, Fig. 2. 
This tubing should be of a size to fit and 
yet turn freely in the slot F, Fig. 3. Any 
number of these section-forms may be 
made, each of a different size. If the 
thickness of the section is changed, the 
paraffin wheel will also have to be changed. 
Any small lamp may be used as a heater, 
but I would suggest an alcohol lamp or a 
small gas lamp, as the fumes from coal 
oil are objectionable. 

Fill the tank with paraffin (this should 
be done first, in order to allow the paraffin 
time to melt, while you are getting the 
other things ready.) Belt the motor to 
the winder and pass the wire which is 
to be wound through a small hole in 
the side of the form, similar to those 
holes which are on all spools of wire. 
The switch to the motor should be placed 
where it can easily be reached. When 
winding a section hold the wire between 
the thumb and forefinger, and guide it 
on smoothly and closely; the machine 
will do the rest. To remove the section 
remove the screws and separate the form. 


THE DEPOSITION OF NICKEL ON NICKEL 


EMMANUEL BLASSETT, JR. 


A correct method of renickeling work 
has never been described in any of the 
text-books on plating, and the opinion 
prevails among many platers that it is 
impossible to plate nickel on nickel so 
that it will adhere in a perfect manner. 
Occasionally this statement appears 
in print and the self-styled experts main- 
tain that it is impossible to deposit an 
adherent coating of nickel on nickel. 
They are responsible for spreading con- 
siderable misinformation, and it is with 
the hope of imparting correct instruction 
on the subject that this article is written. 
After so many years of progress in all 
branches of electro-deposition, ite would 
be a sad reflection on the ability of the 
American plater if he were unable to 
deposit nickel on nickel as readily as on 
steel or brass, and with the same good 
results. ? 

The deposition of nickel on nickel 1s 
not a difhicult matter when the proper 
method of preparing the work for plating 
is pursued. New work that is partly 
cut through in buffing, or old work that is 


required to be refinished without remov- 
ing the previous deposit of nickel may 
be replated without danger of peeling, 
and the deposit may be made to adhere 
as perfectly as the original coating. 

The method to be followed in cleaning 
nickeled work for plating is to remove 
the buffing composition and grease, as 
far as possible, by running the work 
through an electnc cleaner or a potash 
solution. The work is then preferably 
run through a hot muriatic pickle and 
again put through the potash. The work 
should then receive a very slight coating 
of copper, just enough to cover it, then 
be rinsed in water and put through the 
following dip: 

Sulphuric acid. .......... 5 parts 

Ninad: cao Set pokes 1 part 

This dip 1s used cold and as little water 
as possible should be allowed to enter 
when running work through it. It will 
be found that this dip will remove the 
copper deposit, but will have little or 
no action on the nickel. When this dip 
is new it will require but a fraction of a 
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minute to remove the copper, and the 
work should never be allowed to remain 
in it longer than is necessary to remove 
the copper deposit. When the work is 
removed from the dip it is rinsed in water 
and given a final deposit of copper, and 
after again rinsing it is immediately 
transferred to the nickel bath. By fol- 
lowing the operations described the 
second coating of nickel will adhere per- 
fectly, and it will stand bending, and 
filing, or any other mechanical operation 
that it may require. It will adhere as 
well as the original deposit. 

On first-class work where a close in- 
spection of the deposit is made, ‘there 
will frequently be found pieces that are 
cut through, owing to the carelessness 
of the buffer, or the difficult nature of the 
work to be buffed, or possibly on account 
of the deposit’s being too light. The ex- 
pense of removing the nickel by stripping 
and polishing from work that is cut 
through is considerable, and by such a 
method the work is generally refinished 
at a loss to the manufacturer. Stripping 
and repolishing is too expensive and un- 
a y, and all such work may be 
oh ned as described in this article. 
ref Shops frequently receive work to be 

nished with the nickel worn off a little, 

€ edges, such, for example, as stove 


mimmings. Such work may be refinished 
Thee ightening the deposit on a buff 


Are and smoothing down the spots that 
ie through with tripoli. This is the 
a “conomical way, to say nothing of the 
i hoeility of having two coats of nickel 
nick T article instead of one. A deposit of 
ae „On nickel, on such work as stove 
cient] DS: may be made to adhere suffi- 
dack y well, by brushing the surface with 
eres lime and copper-plating lightly 
that 10us to nickeling. On all large pieces 
i do not require a severe test it is 
this <CSSArY to use the dip described in 
all article. The dip should be used on 
one tal work where brushing is too ex- 
oS or difficult and a perfectly ad- 
“Nt deposit is required. 
di may be deposited on nickel 
: €Ssfully without copper-plating, and 
"u geqc nod subsequently described may 
Ollowed if no copper solution is avail- 
the. Or it is undesirable to copper-plate 
.- Work. This is accomplished by run- 
ung the work as the cathode in a con- 
æntrated muriatic acid dip and using 


oO 


carbon anodes. This dip is made as 


follows: 
Muriatic acid........... 10 parts 
WAC stant ata ee tae 2 parts 


This dip may be used cold, but usually 
better and quicker results are obtained 
if it is heated to about 100 degrees F. 
The work to be replated should be at- 
tached to the cathode rod for a few 
seconds only, immediately rinsed in clean 
water and transferred to the nickel bath. 
It is not necessary to use the dip previ- 
ously described in connection with this 
method, although it may be used, if de- 
sired, to ensure against failure. The 
work should be chemically clean previous 


_ to treatment in the muriatic acid solution. 


Four to six volts are used in working this 
solution. In conclusion it may be stated 
that nickel may be deposited on nickel, 
with little danger of peeling, by removing 
the grease in a potash solution and vigor- 
ously brushing with pumice stone. The 
objection to this method is that pumice 
stone scratches the nickel, and the fin- 
ished article, when buffed, would be 
covered with scratches. It is also expen- 
sive and difficult to brush certain classes 
of work. The point to remember in 
renickeling work is that the surface should 
be acted upon very slightly by a dip such 
as described in this article, when a per- 
fectly adherent deposit will be produced. 
— The Metal Industry. 


A company of young electrical engi- 
neers in England have invented a device 
to indicate the approach of another vessel 
and thus prevent collisions at sea. The 
invention consists of a large drum 9 ft. 
in diameter, which is swung aloft away 
from possible interference from deck 
sounds. It is provided with sixteen 
receiving mouths which receive all sound 
waves. At the bases of these receivers 
contact breakers are fixed which are 
sensitive to gencral sound waves, but 
stable to mechanical vibrations. Each 
of these receivers receives the sound from 
a particular direction. The contact 
breakers are connected electrically to 
relay gauges, which, in turn, are connected 
to a box having a circle of small electric 
lamps, one for each receiver. These 
lamps light up when a sound is caught 
by its corresponding recciver. | 
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THE FIRST WIRELESS TIME SIGNAL 


Captain J. L. Jayne, United States 
Navy, Superintendent United States 
Naval Observatory, Washington, D.C., 
writes: 

“I notice in your number for August, 
1912, in an article entitled ‘The First 
Wireless Time Signal,’ that the claim 
is set forth that the first time signal was 
sent from the Marconi station, from 
Camperdown, Nova Scotia, in 1907. 
As a matter of fact, the United States 
Navy anticipated this by over two years. 
The fact that arrangements for such 
signals were being made was announced 
in the ‘Notices to Mariners,’ published 
by the Hydrographic office in November, 
1904, and signals were actually sent out 
in January, 1905. The navy has been 
regularly sending out radio time signals 
from some of its coast stations since that 
date. It is possible that our work sug- 
gested the idea to our northern neighbors. 
I hope you will correct the impression that 
the Camperdown station got ahead of us. 
The facts that I have given above are 
matters of record in the Navy Department. 

“I read with pleasure the resolution 
of congratulation passed by the Jewelers’ 
Association. I note, however, that the 
resolution spoke of the ‘New Enterprise.’ 
As a matter of fact it 1s only new in that 
the station 1s new and powerful and 
possibly some other details. 

“It is now expected that a radio 
(wireless) time signal will be sent out 
from the new station at Arlington at 
noon each day in exactly the same way 
as to grouping of sounds as those being 
sent out at present over the Western 
Union wires. It is probable, however, 
that a similar signal may also be sent 
out at night, on account of the fact that 
signals carry farther at that time. Node- 
cision has yet been made as to this point.” 

The articles on wireless in the American 
Jeweler during the last six months, and 
particularly the exhibit at Kansas City, 
have made the retailers take an attitude 
of the keenest interest. Much misin- 
formation is being distributed, and the 
following from the Washington Times is 
worth reprinting: It is not expected 
that the Arlington station will eliminate 
the Western Union time transmitting 
system; it will merely supplement it. 
There are many mechanical difficulties 


in connection with the subject which are 
yet to be solved. It is not known what 
wave-length will be most effective at 
the wireless station. Furthermore, it is 
not certain just how far over the Alle- 
ghany Mountains the new station will 
be able to reach. It is expected that the 
flashes from Ft. Meyer will go 3,000 
miles out to sea; but whether they will 
reach more than 1,500 miles to the west, 
or even that far, is yet to be shown. 
Therefore jewelers are warned not to 
purchase apparatus which may prove 
useless to them unless it can be tuned 
to the proper wave-lengths. 

Synchronization of the railroad, post- 
office and other public clocks throughout 
Germany by wireless telegraphy is also 
under way in Germany. This does not 
mean that the clocks are automatically 
synchronized, like a self-winding clock 
wired in the Western Union system in 
this country, but merely that wireless 
time signals will be sent out by the Ger- 
man imperial postoffice from the tower 
now being constructed at the town of 
Fulda. This tower will be over 300 ft. 
high, and the signals will be sent once 
each minute by a master clock closing 
the circuit of the radio transmitter. 

The London City Council has ordered 
that all public clocks must be synchro- 
nized, or in other words must be so 
regulated as to be within a reasonable 
distance of Greenwich time. For a 
number of years past it has been a stand- 
ard subject of sport with the daily papers 
in London to make fun of the clocks. 
Recently one of the daily papers tooka 
census of the public clocks in London 
with the result of showing a variation 
of 21 minutes, the clocks giving actual 
time being just over 31% per cent. of the 
total and on no street could more than 
two clocks be found to coincide. The 
difficulty has been owing chicfly to care- 
lessness, and the city council has ordered 
that this carelessness cease.—American 
Jeweler. 


Her Limit 
First California Suffragette—‘' Which 
candidate are you going to support?” 
Second California Suffragette—"T can’t 
support either one. The most I can do is 
to ask him to dinner.’’— Harper's Bazaar. 
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THE MARCONI VALVE DETECTOR 


CHAS. H. COLLINS, JR. 


The Marconi valve or “lamp” de- 


tector is rapidly coming into favor with ` 


the wireless experimenters of America. 
The adoption of this instrument in 
preference to its liquid and crystal 
brothers is probably due to the fact that 
the valve requires no minute adjustment, 
which is so bothersome when using the 
crystal and liquid rectifiers. Further- 
more, the valve is unaffected by close 
proximity to powerful radiating stations, 
a fact alone which would make the valve 
a favorite of the experimenters. 

The Marconi valve was not invented 
by Marconi, as the name might imply, 
but it is a product of the fertile brain 
of England’s foremost expert, Dr. Flem- 
ing. Fleming invented the valve in 1904, 
and several years later DeForest patented 
an instrument which he called an audion, 
but which in reality was nothing but a 
form of Fleming’s valve. 

hen first used, the valve consisted 
Of an ordinary small incandescent lamp, 
with a small metal plate suspended 
directly above but not touching the 
ardon filament of lamp. In present- 

Y practice the carbon filament has been 
placed by tantulum or other equally 
TlTactory metals which are supplanting 
f bon in the present-day construction 
filaments. In many cases the metal 
P’ate has been replaced with a metal grid. 
€ grid, or plate, outside connection 
th sists of a platinum wire sealed through 

© glass. See Fig. 1. 
fl leming found that when the carbon 
ament was rendered incandescent by 


A 


TG 


Fig. 1 


A 


Fig. 2 


an electric current the space between the 
filament and plate possessed unilateral 
conductivity, or, in other words, negative 
electricity will pass from the filament 
to the plate but not in the opposite direc- 
tion. Prof. Pierce, of Harvard Uni- 
versity, has shown this same state to 
exist in carborundum detectors. When 
a circuit is formed, as in Fig. 1, in which 
the metal plate, or grid, is connected to 
the negative wire of filament, oscillations 
set up in the aerial can be detected by 
the use of the head phones. On this 
basis the valve becomes a good detector 
for use in radiotelegraphy. 

It has been stated by many prominent 
experimenters that the valve lacks the 
sensitiveness attributed to the crystal 
and liquid types. In the writer’s experi- 
ments he has found that the valve is only 
slightly less sensitive than the bare-point 
electrolytic and perikon detectors, and 
far more efficient than the other liquid 
and crystal types. In general cases the 
experimenters who complain about the 
lack of sensitiveness of the valve are 
using improper and inefficient methods 
of connecting the valve in circuit. Fig. 1 
is thé usual way of connecting valve, but 
in order for it to compare favorably with 
other detectors it should be connected 
as shown in Fig. 2. This is the manner 
used by the Marconi Company for long- 
distance work. 

In Fig. 2 the aerial is coupled through 
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a loose coupler to a circuit containing a 
Marconi valve and the secondary of an 
ordinary spark or induction coil. Coil 
should be at least of the 6-in. type, and 
preferably of the 10-in. pattern. The 
primary of the induction coil is in circuit 
with the telephongs, the latter to be of 
usual wireless type. Condensers placed 
as shown. For good results the battery 
should be of the storage type with an 
e.m.f. of 12 volts. From experience the 
writer has found that dry batteries are 
not suitable for good work. This is 
probably due to the sudden fluctua- 
tions in voltage which is usual in dry 
batteries. 


In action the oscillations from the 
transmitting station strike the aerial of 
the receiving station, are then trans- 
formed by the loose coupler, rectified 
by the valve and sent through the fine 
wire secondary of the spark coil. Natu- 
rally, the spark coil increases the current 
value, and the waves are readily detected 
in the head phones. 

Experimenters who are complaining 
about the lack of sensitiveness of the 
Marconi valye detector will do well to 
try this arrangement, and I am sure there 
will be no future complaints about the 
delicacy of the valve for receiving long- 
distance stations. 


WIRELESS TIME SERVICE 
G. BIGOURDAN 


The employment of wireless telegraphy 
has recently given an unexpected exten- 
sion to the distribution of time-signals 
over long distances. The best-known 
European services are those of the radio- 
telegraphic stations of Paris (Eiffel 
Tower) and Norddeich, Germany. The 
Paris station, retarded several months 
by the Seine floods, began sending its 
signals at night only on May 23, 1910. 
From November 21, it also sent them in 
the morning. The times of signalling 
have since undergone some changes, 
especially through the change of the 
legal time brought about by the law of 
March 9, 1911. 

The Norddeich station commenced 
its time-signals at about the same mo- 
ment. But astronomers had already 
for several years carried out the wireless 
transmission of time-signals, and used 
them for the determination of longitude. 

At first the precision aimed at did not 
surpass half a second; but nowadays 
there is a demand for all this precision 
arrived at in determining the time in 
the best-equipped observatories. 

In Paris, the “warning signals” are at 
present given by hand, and the hour 
signals proper, three in number, are given 
automatically by an auxiliary clock at 
Intervals of two minutes. 

These three signals are obviously in- 
sufficient to give the desired precision. 
We must, therefore, prepare for the time 
when the number of hour signals will be 
increased, or when the warning signals 


will be, partly, at least, transformed into 
hour signals, given by the clock itself 
in an automatic and regular manner, 
for the employment of rhythmic signals 
would considerably increase the accuracy 
of reception. 

We may imagine wheel trains, which, 
added to those of the clock, would effect 
the transformation of warning signals 
into hour signals, given, say, every second. 
But there are simpler means, and I pro- 
pose to describe one device probably 
already put to other uses, which gives the 
best results for the purpose, although 
only carried out in a rough way. 

The principle is as follows: An elec- 
tric circuit is closed by the pendulum 
of a clock, the lower end of the pendulum 
touching the summit of a meniscus of 
mercury forming part of the circuit. 

The very ordinary clock which I have 
experimented with has a pendulum with 
lenticular bob and rod of varnished wood. 
It beats seconds, and is suspended as 
usual by a flat steel spring. A copper 
wire, b, runs along the pendulum-rod, 
and its lower end a projects a few milli- 
metres beyond the end of the pendulum. 
The wire b gocs up to the metallic collar 
c of the same rod, and c is in contact with 
the flat spring d supporting the pendulum. 
Another copper wire e attached to the 
fixed end of the spring d passes to one of 
the poles of a battery P. From the 
other pole a third wire f passes to a small 
column of mercury, ending in a globule 
or meniscus g, which projects beyond 
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the end of the tube. This tube is carried 
by a support capable of adjustment, 
especially as regards height. 

It is seen at once that in order to make 
the clock give, say, one signal per second, 
it suffices to place the meniscus at the 
equilibrium position of the pendulum, 
and to adjust its height. For giving 
one signal every two seconds, the menis- 
cus is brought to one of the extreme posi- 
tions of the pendulum. Besides, each 
second can be subdivided, equally or 
unequally, by substituting several wires 
for the wire a, or by arranging several 
mercury drops in the track of the wire a. 

o suppress certain seconds, deflect the 
current from the circuit abcdefg by 
hand, or by an easily-devised mechanism. 

The contact is highly adjustable. Its 
duration can be made to vary between 
2-100ths and 3-10ths of a second, by 
choosing an appropriate radius for the 
drop. Longer durations could be ob- 
tained by employing a long meniscus. 

A similar arrangement is very uscful 
for working a chronograph, or relay, for 


driving a free pendulum, or regulating 
a series of clocks from a master clock. 
A feeble current suffices, and the break 
spark is barely perceptible, 2 to 4 volts 
being sufficient. 

The friction produced by the passage 
of the wire a through the mercury every 
second only produces a slight effect on 
the clock used. With a meniscus trav- 
ersed to the extent of 2 mm. it was not 
found necessary to increase the driving 
weight, and the amplitude only dimin- 
ished to 1-10th of its value. : 

To show the passage of the current, 
I make it light a small lamp having a short 
metallic filament, such as are on the 
market, with a very short period of 
lighting and extinction. Thus one ob- 
tains almost instantaneous signals, which 
can be used for observing pendulum 
coincidences in determinations of gravi- 
tational force. 

One could also obtain the marking of 
seconds, or fractions of seconds, in the 
photographic registration of transits.— 
“Comptes Rendus.” 


ARLINGTON NAVAL WIRELESS STATION WORKING 


First tests of the navy’s new high- 
power wireless station at Arlington, Va., 
made October 28th and 29th, were a 
Complete success. Officers in charge 
ecline to discuss the performance of 
the world’s greatest wireless plant further 
than to say that the first step in a system 
Which is to extend around the world, 
with stations at Colon, Hawaii, Guam, 
Pearl Harbor and the Philippines, and 
put every ship in the navy and the insular 
Possessions in instant communication with 
the capital, has successfully been taken. 

Ireless operators, professional and 
amateur, on one side of the globe have 
had their instruments at their ears strain- 
Mg to catch the faint buzzes as the power- 
u apparatus sputtered out its calls for 
anama, Colon and the Atlantic coast 
Navy stations. Down in the sound-proof 
°Perating-room, windowless and protected 

Y double doors, the navy’s most ex- 
Petenced operators, directed by Lieu- 
fant Woodworth, sent out the first 

es. 

N-A-X, N-A-X, the call for Colon, 
L785 miles away, was sent through the 
ether. At intervals the instruments 


sparked off N-A-R, the call for Key 
West, 975 miles off. No official messages 
were sent, but the results of the test were 
noted at all stations on the Atlantic 
coast, as well as at Key West and Colon. 

The radius of the new plant will be 
about 3,000 miles when it is in working 
order. This range, probably the acme 
of wireless operations, will be attained 
gradually, and it may be weeks before the 
big plant is “tuned up” to its highest 
efficiency. Communication with the 
Pacific coast will be attempted only at 
night for the present, but throughout 
the day the Secretary of the Navy, at 
his desk in Washington, will be within 
instant communication with Key West, 
Guantanamo, Colon, the naval coaling 
stations, the winter manoeuvre grounds 
and all Atlantic stations. When the 
plant is working perfectly and the chain 
of stations is completed Washington will 
be in touch with Hawaii, Samoa, Guam, 
the Philippines, and Pearl Harbor. The 
complete system will cost about $1,000,- 
000. The seas then no longer will be a 
wilderness for the American navy. The 
ships with weaker equipment cannot 
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communicate with the powerful plant at 
Arlington, but they may relay messages 
to the various stations for transmission 
to Washington. 

Three huge steel towers on the brow 
of a hill overlooking the Potomac and 
dwarfing the Washington Monument 
hold the aerials which fling off the mes- 
sages to the ether. In their construction, 
skilled ironworkers who have braved 
death on a skyscraper declined to work 
at such dizzy heights. One tower is 600 
ft. above the hill where its base rests, 
and that is 200 ft. above the river. The 
others measure 450 ft. 

At the base of the towers are the sound- 
proof workrooms, quarters for the opera- 
tors and barracks for the marines who 
will guard the towers. The base of the 
tallest of the structures is 150 ft. square, 
and the other two have 120-ft. bases. 

The station, which has cost $200,000, 
is on the summit of a high hill about a 
mile south of the drill-field at Fort Meyer. 
The buildings consist of three bnck 
buildings. One is occupied by the officer 
in charge of the station. Another is the 
“receiving” building. In it is the appa- 
ratus for the reception of messages. The 
building also contains an office for the 
officer in charge, an office for the opera- 
tors, a dining-room, kitchen, living-room, 
for the personnel of the station, a room 
for experimental purposes, dormitories 
and a large reading-room. The third 
structure is known as the transmission 
building. It contains an enginc-room, 
machine shop, laboratory and a radio 
museum. In the high-ceiled engine-room 
a 200 h.p. motor, belted to a 100 k.w. 
generator, is installed. A 15 k.w. oil- 
driven generator set is also used for 
charging storage batteries and conducting 
experimental work. 

What is known as the inclined flat top 
antenna is used at the station. The 
ground connection is made by burying 
copper wire and common chicken netting 
over a considerable area. If, because of 
the dryness of the ground, a good con- 
nection cannot be obtained in this man- 
ner, a counterpoise will be constructed. 
This consists of a number of wires 
stretched parallel to the ground and 
close to it, but well insulated from the 
towers. The waves surge between the 
antenna and the counterpoise and are 
thus projected into space. 


The two wings of the station are sep- 
arated by short vestibules from the 
central machinery plant. The vesti- 
bules are wooden. The connections of 
the vestibules with the brick-work are 
padded with linofelt, which takes up the 
vibration from the machinery plant and 
avoids corresponding complications in 
the operating rooms. There are two of 
these rooms. One is occupied by the 
radio operators, the other by those who 
man the telephone and telegraph wires 
connecting the station with the outside 
world. The radio operators’ room 1s 
unique. It is built somewhat upon the 
style of a huge refrigerator. It is abso- 
lutely sound-proof, and when its door is 
closed the radio operator on duty cannot 
be bothered by any sound from without, or 
by vibrations. The only entrance into the 
radio operating room is through a double 
refrigerator door. The room has no 
windows, is artificially lighted and venti- 
lated. Even the air used in doing this 
is sound-proof, as it passes through a 
series of air ducts in which “baffle plates” 
are strung so as to baffe any noise that 
may attempt to creep with the ventila- 
tion into the radio operating room. > -$ 

A separate room has been set apart for 
use by operators of the land wires. Con- 
necting it with the sound-proof radio 
operating room is a telautograph. When 
a message is to be sent by wireless it is 
not taken through the refrigerator ‘door 
into the radio operating room, but 1s laid 
down there by the outside operator 
through use of the telautograph. The 
outside operating room does not have 
to be storm- and vibration-proof and is 


connected with the outside world gin 


three ways: by public telegraph, and pri- 
vate and public telephone. There is a 
private telephone wire leading direct 
from this outside operating room into 
the Bureau of Navigation in the Navy 
Department. This avoids any leak of 
official messages through use of the city 
telephone service. Should anything hap- 
pen to this official wire the plant has 
another telephone connection through 
the regular city switchboard. Within 
reach of this outside operator are keys 
connected with the telegraph systems 
of the Postal and Western Union com- 
panies, by means of which any wireless 
message may be relaved over land wires 
to any part of the United States. 
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To man the station at Arlington 
twelve enlisted men are necessary, as 
it will be open for messages day and 
night, all but two of whom are to be 
expert electricians, radio operators and 
telegraphers specially trained for this 
service at the Naval Electrician School 
at the Brooklyn Navy Yard. The duty 
is very exacting and requires the ser- 
vices of men of a high order of in- 
telligence. 

To avoid smoke, dust and vibration 
the power for the operation of the plant 


is derived from the electric conduits of 
the city of Washington. This power 
drives a 200 h.p. electric motor, which 
in turn drives what is described as a 
100 k.w. 500-cycle alternating generating 
plant. Two currents, one of which 1s 
primary and of 100 volts, the other 
secondary and of 12,500 volts, are pro- 
duced by this generator. The primary 
current passes into a novel transformer, 
which ‘‘steps up,” and is increased into 
a high current of 12,500 volts in the 
secondary circuit. 


LOW POTENTIAL ELECTRIC GAS-LIGHTING 
M. C. SAEGER 


It should not be considered a luxury to 
possess an electric gas-lighting equipment, 
and the accompanying illustrations will 
show how easy it is to construct a coil 
suitable for gas-lighting purposes. 


Fig. A shows a cylindrical core 6 in. 
long and 14 in. in diameter, composed of 
No. 14 soft iron wire. A small piece of 
wire or cord should be tied around each 
end of the core to hold the wires in place 
and the core must then be immersed in 
shellac and left to dry. 

piece of ‘empire cloth” or paraffined 
Paper, 5x 214 in. in size, should be 
Wrapped around the core and two blocks 
of wood, as in Fig. B, slipped over the 
ends of the core. Three layers of No. 15 


BS, gauge, cotton-covered wire are 
ai on the core, care being taken that 
© Wire is wound on evenly, as in Fig. C. 
= end of the wire is to be connected 
terminal D and the other to terminal E. 
ter the coil is wound, it should be 
Mounted on a base 7x 14x 234 in. The 
“OU will give a heavy 1% in. spark at M 
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when three dry cells of the high amperage 
or ignition type are connected in series 
with it. 

Fig. X shows a design of a plain make- 
and-break igniter which has but few parts 
to get out of order. Fig. Y is a portion 
of a gas main which is used to ground 
the wire leading from terminal E. One 
coil of the type just described will operate 
as many gas burners as may be desired. 


According to the Financial News. a 
ton of steel made into hairsprings for 
watches is worth $7,670,000—more than 
twelve times the value of the same weight 
of pure gold. 
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WIRELESS OPERATORS RUSH TO GET LICENSES 
Veterans and Amateurs Must Comply with Federal Law by December 13 


Since the first of the month the office 
of the electrical school at the Brooklyn 
Navy Yard has daily been crowded with 
veteran, neophytic and embryonic wire- 
less operators, all panting to write down 
what they know about radio communi- 
cation, its uses and abuses, and so get a 
license from the Department of Com- 
merce and Labor. 

All this rush is due to the fact that on 
December 13 there goes into effect an 
act for the regulation of radio communica- 
tion, whereby all wireless operators and 
all apparatus which work across State 
lines or can communicate with ships at 
sea are required to be licensed. 

This act is one of the by-products of 
the Berlin international treaty, ratified 
in April by the Senate. 

Examinations are being held at United 
States navy yards and army posts all 
over the country during this month, and 
according to reports thousands of opera- 
tors are availing themselves of the oppor- 
tunity of getting themselves registered 
as regular flashers before December 13. 

The fact that there are some 10,000 
wireless stations, most of them amateur 
ones, around New York accounts in the 
minds of the examiners at the Brooklyn 
navy yard for the daily crush in their 
office. The amateurs know that the 
act doesn’t pass them by entirely. 

The veriest beginner amusing himself 
on a housetop in Flatbush by sending 
burning messages to his up-to-date friend 
in South Brooklyn is aware of the fact 
that he must get a second grade license 
right away if he wants to practise radio 
communication, or run the risk of having 
his precious paraphernalia pulled down 
by a stealthy inspector. 

Anybody who wants a license must 
first go to the Custom House or to the 
electrical school at the navy yard and 
present an application, telling whether 
he knows anything about the Berlin 
International Radiotelegraphic Conven- 
tion and regulations, the Continental 
and Morse telegraph codes, how much 
experience he has had and a dozen other 
things. Then he must let the examiner 
at the electrical school fire a lot of ques- 
tions at him. His answers must be 


written ones, and they are corrected by 
the examiners under the supervision of 
the Department of Commerce and Labor. 

One of the questions which is likely to 
hit a trembling beginner in the face 1s: 
“How can you tell if your antenna is 
radiating?” 

The applicants for commercial licenses, 
of which there are now five grades, may 
be asked to “describe in detail the ad- 
justment of a transmitter for a certain 
wave-length (as 600 meters) so that only 
a single hump would be present.” 

Applicants for third grade licenses, 
which is the technical class for experiment 
and instruction, also have a little leeway 
in the matter of questions. 

Everybody, regardless of class or 
grade, swears to keep secret any mes- 
sages he may pluck out of the air, unless 
ordered to divulge those messages by a 
court of competent jurisdiction. 

This stipulation was embodied in one 
of the most important amendments made 
by the House when the administration 
bill for Federal control of wireless opera- 
tions passed through its hands. Further- 
more, the beardless dabbler in sparks 
solemnly vows to cease troubling the air 
with his machinations when there are 
important messages flaring around the 
sky. 

Apparently the amateurs about New 
York are right up to the scratch when it 
comes to swearing or knowing their busi- 
ness, for 90 per cent. of all the applicants 
examined at the navy yard during the 
first three weeks passed, according to one 
of the examining officers. 

One fact the officers have noticed with 
surprise during the kaleidoscopic com- 
ings and goings of applicants; that is, 
that there have been no women in the 
line. 

One recalled yesterday, however, that 
when the wireless division of the Com- 
mercial Telegraphers Union of America 
was fighting the regulation bill last July, 
one of the chief objections mentioned was 
that the bill placed no bar upon the em- 
ployment of women operators. 


Men willingly believe what they wish 
to be true.—CaESAR. 
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SOME OF THE CURIOUS SUPERSTITIONS OF SAILORS 


Why does a seafaring man—captain, 
cook or cabin boy—consider it unlucky 
to ship a man who neglected to pay his 
laundry bill? 

Why does a sailor nearing port after 
a lengthy voyage gather up old clothes 
and shoes unfit for further use and cere- 
moniously commit them to the deep? 

Why does he like to sail on a ship 
which displays a shark’s tail firmly nailed 
to the bowsprit or jib-boom? 

Why does he like cats? 

Why does he place great faith in the 
ments of a pig as a weather prophet? 
_ The simplest answer to these questions 
is—because the average sailor is super- 
Stitious. 

During rough weather at sea it would 
be hard to convince any old-time sailor 
that there wasn’t a Jonah aboard. Many 
Captains of the old school, who ought to 
know better, are so superstitious in this 
respect that it is not uncommon for them 
to take intense dislike to officers who have 
happened apparently to be the harbingers 
of bad weather, and especially fog. It 
18 quite usual on board ship to find mem- 
bers of the crew nicknamed “Foggy 
Jones,” “Heavy Weather Bill,” or 

Squally Jack.” 

Cats on board ship are considered 
lucky, and many a stray one finds a 
comfortable home and careful attention 
wth Jack for its friend, although, on 
the other hand, our domestic pet has 
at times been held responsible for the 
œntinuance of bad weather and had to 
play the part of Jonah to the full extent. 

Perhaps the most amusing supersti- 
tion of the sailor is considering it a crime 
for any member of the crew to leave port 
wth his washing bill unpaid, as this 
neglect is generally believed to be the 
Cause of bad weather being encountered 
just after leaving port. 

The ways of invoking the gods of the 
elements to bestow fair weather and winds 
are numerous. Among the best known 
is that when nearing port after a lengthy 
voyage. Old clothes and shoes unfit for 
urther wear are collected and thrown 
overboard with much ceremony and faith 
as to the ultimate beneficial results which 
will carry the ship swiftly and safely 
into harbor. 


One of the most curious superstitions 
is that dealing with the capture of a 
shark. The natural dread and antipathy 
with which those monsters of the deep 
are viewed cause a capture to be hailed 
with much rejoicing. 


Thirty Years of Edison Light 


INVENTOR First TURNED ON CURRENT 
IN New YorK, SEPTEMBER 3, 1882 


Thomas A. Edison had another anni- 
versary and an important one for himself 
and New York City. On September: 3d, 
1882, Mr. Edison started in operation 
the world’s first central station for the 
supply of incandescent electric lighting 
for commercial purposes. This was in 
an old brick building, a converted ware- 
house, in lower Pearl Street. The steam 
was turned into a single dynamo and 
current sent through underground cables 
into about 400 lamps that had been dis- 
tributed through a territory about a mile 
square. 

The newspaper accounts of the demon- 
stration read curiously in this day. While 
it was generally admitted that the ex- 
hibition had been a success so far as 
proving that the incandescent bulbs give 
light, there was a dubious feeling running 
through the reports as to whether the 
invention could be made commercially 
successful. 

Since that day New York has had 
electric lighting with only two interrup- 
tions, the second and most serious one 
of which was in 1890, when the Pearl 
Street station was destroyed by fire. 
Thirty years ago 15 miles of underground 
cable sufficed to connect all the installa- 
tions. Now 1,400 miles of ‘“under- 
ground” sends current to the 5,250,000 
lamps, while the bills are ticked off by 
159,000 meters. 

The first electric motor was put on the 
lines in 1884. Today in New York City 
337,000 h.p. is used in motors. Instead 
of the old reconstructed brick building 
at No. 257 Pearl Street that housed the 
six ‘‘Jumbos,” as the old generators were 
called, there are now two Bastile-like 
structures covering two city blocks. 
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When the United States Senate sub- 
scribed to the Berlin Conference, April 
3d, it made it necessary to change the 
calls, both of the commercial and ama- 
teur stations within the United States. 
For this purpose the calls beginning with 
KOA to KZZ, inclusive, and those be- 
ginning with N and W, have been as- 
signed to the United States. These are 
all three-letter calls and will be assigned 
to the Government and commercial 
stations. So far as possible the Govern- 
ment stations will begin with N and the 
commercial and ship stations of the At- 
lantic Coast with K, and those on the 
Pacific Coast with W. This is an in- 
sufficient number of calls for the whole 
United States and application has been 
made to the Convention for 156 addi- 
tional calls. These calls will be assigned 
when the licenses of the stations are issued. 
Because it will be impossible to issue these 
licenses entirely before the first of Janu- 
ary, it will be impossible to get out a 
regular issue of the Government Call 
List on the first of the coming year. This 
list will appear early in the Spring and 
will contain all revised calls. 

For the amateur calls, the system of 
numbers has been adopted. Each call 
will contain at least three items, the first 
of which is a number representing the 
district in which the amateur is located. 
These calls will be assigned by the radio 
inspector and will be assigned in order 
of application of licenses. If the number 
is followed by two letters, this will permit 
of less than 600 calls, which is far in- 
sufficient for any district. When this 
assignment is used up, the number will 
be followed by three letters. A station 
in New England will have its call letter 
beginning with the Fig. 1, because it is 
in the first district. The calls X, Y and Z 
will be omitted from general amateur 
usc. These calls are to be reserved for 
special licenses. A call beginning with 
a figure followed by the letter X and 
some other distinctive letter, will repre- 
sent an experimental station. That con- 
taining a Y in place of the X is for a 
technical or training school. That con- 
taining a Z is for a special amateur 
station. In case this number of calls 
is not sufficient for technical, experi- 
mental and special amateur stations, 
it will be necessary to resort to three 


letters preceded by a figure. The radio 
inspector will assign these calls and his 
orders are to keep a chart in his office 
in which these calls may be found. 

Any amateur who is found using any 
call other than that which is assigned by 
the radio inspector will be punished in 
the same way that a person forging an- 
other’s name will be punished. In any 
district it will always be necessary to use 
the figure preceding the call to distin- 
guish it from commercial stations and 
amateur stations of other districts. In 
the assignment of calls such combina- 
tions of letters as SOS, PRB, and calls 
such as III, SSS, will be omitted for 
obvious reasons. These calls will be 
ready for use about the 13th of December, 
when the new law goes into effect. 


Study Wireless in Grammar School 

The Freeman school of North Adams, 
Mass., probably is the first grammar 
school in the state where pupils are given 
an opportunity to study wireless teleg- 
raphy. 

Principal Winthrop H. Lamb of the 
Freeman school has installed a wireless 
telegraph station at the school and will 
teach all the boys who wish to take the 
course the rudiments of wireless teleg- 
raphy. Mr. Lamb has had considerable 
experience with wircless telegraphy, and 
will supervise the work of the boys in this 
class. It 1s not expected that the course 
will equip the boys to be expert operators, 
but it is designed to give them an insight 
into a science which is deeply interesting 
and may prove profitable to the boys in 
after life. 

The receiving and transmitting instru- 
ments are located in Principal Lamb’s 
office, and the wires are on the roof of 
the building. The work of fitting up 
the station was completed under the 
direction of Warren Ford. 

Many of the boys at the school have 
expressed an eagerness to take up the 
course which will undoubtedly prove 
both interesting and profitable. 


School Days 
“Oh, Ella, your exercise is simply full 
of mistakes.” 
“I did it on purpose so that my master 
will stay longer with me.’’—Fliegende 
Blaetter. 
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EDITORIAL 


With the first number of a new volume 
and a new year, we again extend to our 
teaders our thanks for their support, 
and our best wishes that the forthcoming 
year may be a fruitful one for each and 
all. We venture, also, to voice the 
aspiration that ELECTRICIAN AND 
MECHANIC may be able to help a 
little toward the achievement of this 
end. Our mission is to aid our readers, 
and this is our highest ambition, for, in 
this world, he who is most helpful to his 
fellow-men reaps the richest harvest of 
actual success, and need not, as a rule, 
worry about the material rewards of 
his efforts. 

In order that the magazine may be as 
helpful to its readers as they would wish, 
we must again emphasize the fact that 
Co-Operation is nec The editors 
are not infallible. Their best efforts are 
directed toward making a magazine 
which will be of the utmost possible use, 
but every expression of opinion on the 
part of any reader as to what will help 

m solve his problems and fill his wants 
will help the editors to make a better 
Magazine for all. We are always glad 
to receive letters telling of your troubles, 
your needs, and your desires, either to 
help us in the problem of producing the 
magazine or in order that we may aid 
you directly-and immediately by answer- 
mg your questions. 


At this season of the year it is the cus- 
tom of the American people to subscribe 
or the magazines which they desire for 
the next year. Undoubtedly three- 
fourths of all the magazine subscriptions 
of the United States are entered during 
the months of December and January. 
We would not only like to have our 
readers renew their own subscriptions 
at this period, but it would help us a great 
deal if they would interest their friends, 


by showing them the magazine at this 
particular season of the year, and induc- 
ing them to send in subscriptions. We 
have, for several months past, published 
in the advertising pages an offer whereby 
some very valuable technical books can 
be obtained in connection with the sub- 
scriptions, at a very small addition to 
the regular price, and if these offers are 
called to the attention of non-subscribers, 
they will undoubtedly feel interested. 
Another offer which is interesting to 
those not already subscribers to the 
magazine is that, as long as the supply 
lasts, we will give any new subscriber 
who asks for it a dozen back numbers 
containing a large number of valuable 
and practical hints and articles on all 
phases of mechanical effort. 

To any of our readers who are willing 
to start, even to a small degree, in the 
interesting business of getting subscrip- 
tions, we are prepared to furnish outfits, 
consisting of sample copies and receipt 
forms, and to give them a good commis- 
sion on any subscriptions they may get. 
We shall be glad to hear from those inter- 
ested in this proposition. 


As this number goes to press, the time 
is approaching when the new wireless 
law, for the regulation of amateurs, goes 
into effect, and examinations for licenses 
are being given in many localities through- 
out the country. There has been much 
delay in the preliminary arrangements 
for the enforcement of the law, and 
ELECTRICIAN AND MECHANIC 
undoubtedly performed a great service 
to wireless interests throughout the 
country, by making accessible in its last 
three numbers the terms of the laws and 
regulations, which were not ready for 
general distribution at the times when 
we printed them. There was also con- 
siderable delay in the appointment of 
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wireless inspectors in many districts, 
and it is not probable that all of the 
licenses applied tor will be issued before 
the 13th of December. The amount of 
work devolving upon the inspectors was 
tremendous. It is stated that in the 
New York district alone more than ten 
thousand applications were filed within 
three weeks after the appointment of 
the inspcctors. 

It is needless to say that the Govern- 
ment will not enforce the letter of the 
law to the disadvantage of any individual 
who has made a sincere effort to comply 
with it, and that no prosecutions will be 
undertaken for infringements caused by 
its own delay. Nevertheless, any ama- 
teur possessing a station who has not 
made known his existence to the in- 
spector in his district and made the 
necessary application for license on the 
proper form may find himself in serious 
trouble as soon as the inspectors can get 
to his case, and we would advise every 
reader to be sure, by personal application 
to the nearest wireless inspector, that he 
is in full conformity with the law. 

It is doubtless true that many hundreds 
-fecl that the law unduly hampers their 
activities, and that all of its provisions 
are not for the best interests of the art. 
Nevertheless, the law has been enacted 
and it must be obeyed. Its weaknesses 
will be discovered after it has gone into 
effect; and when a sufficient time has 
elapsed for a concensus of opinion to be 
arrived at, an organized effort to amend 
it in the interests of more latitude for 
amateurs, and especially freedom to use 
a longer wave-length, may prove suc- 
cessful. Before such an attempt can 
be made, however, a body of facts must 
be accumulated and logical reasons, 
supported by evidence, produced to show 
the hardships which it is alleged will 
exist. 


A striking result of the new wireless 
laws, in their application to steamships, 
is that there is a great scarcity of opera- 
tors. It is almost impossible to get 
enough expert men to fill the responsible 
positions, and there is no doubt that 
many half-trained operators are now 
being employed because better men 
cannot be had. A strict enforcement 
of the law will result in the gradual 
elimination of the incompetent, but, for 


some time to come, there will be plenty 
of berths for good operators. In spite of 
this, the various commercial schools 
report that it is very difficult to get 
young men to enroll, and under the cir- 
cumstances we would advise our readers 
who are interested in wireless telegraphy 
to study carefully the possibilities of this 
profession, and write to the various wire- 
less schools advertising in this issue for 
information. We would not say that 
the life of a wireless operator is a bed of 
roses—like every other desirable position 
in the world it demands stamina—but a 
young man with a serious purpose, who 
is willing to put his mind upon his work 
and embark upon it with enthusiasm, 
can find in wireless telegraphy an oppor- 
tunity for getting a fair salary, a respon- 
sible position, and a chance to see some- 
thing of the world. 


An index to Volume XXV of ELEc- 
TRICIAN AND MECHANIC has been 
prepared and will be mailed to any of our 
readers who may apply for it and enclose 
a stamp for return postage. If you desire 
to have the book bound, the index and 
title page are essential to the appearance 
of the volume. 


This issue of ELECTRICIAN AND 
MECHANIC goes to press before the 
close of either of the compctitions which 
were announced in the October and 
December issues. <A prize competition 
article is published on page 13 of this 
issue and others which are considered 
worthy of publication will be presented 
in succeeding issues of the magazine. 
This competition offers the unknown 
writer an opportunity which he should 
not overlook. The prize will go to the 
person sending in the best article which 
fully describes the construction of some 
piece of experimental apparatus. No 
limit 1s placed on the length of the article 
and the chief requirement is that it be 
thoroughly practical. As the contest 
does not close until March 1, 1913, there 
is still ample time to enter the competi- 
tion. 


The contest for the best phrase which 
fully characterizes and describes the 
magazine, closes on January 15, 1913, 
and the winner will be announced in our 
March issue. 
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BEST RADIO OPERATORS PRODUCTS OF AMATEUR FIELD 


“Amateur wireless operators, generally 
considered to be detrimental to the use 
of the wireless, are useful to the wireless 
business,” said H. C. Gawler, recently 
appointed supervisor of New England 
wireless stations. Mr. Gawler said that 
the amateurs did not cause interruptions 
of communications nearly as much as 
they are credited with doing, and that 
were it not for the amateurs, many of 
the best operators in the commercial 
fields would not have taken up wireless 
at all. From the extensive field of ama- 
teurs, the greater part of professional 
operators are selected. 

In connection with interruptions Mr. 
Gawler said that many of the commercial 
ships themselves cause the disturbance 
that breaks the connection by the char- 
acter of tuning waves from their own 
instruments. He also said that some of 
the amateur stations are more efficient 
and better equipped with more up-to- 
date instruments than are many of the 
commercial stations. 

Mr. Gawler is given the entire New 
England district to look after. It is his 
duty to issue licenses to amateur operators 
who comply with the regulations regard- 
ing stations, operators and instruments. 

Up to the present time about 200 
amateurs have applied to Mr. Gawler 
for licenses, all from Boston or the im- 
Mediate vicinity. 

Mr. Gawler is classing all amateur 
Stations as ‘‘coast’’ stations until he 
finds those that do not interfere with 
commercial stations. When he finds the 
Tange of a station too short to bother 
the commercial or official coast stations, 
he classes them as inland stations. 

In his work here Mr. Gawler stated 
that his duty was greatly facilitated by 
Customs officers who had gathered data 
Covering much ground and who assisted 
m considerably. He also praised the 
other branches of the government service. 


New Wireless Telephone 

Dr. Riccardo Moretti of Rome claims 
to have solved the problem of wireless 
telephony by means of a special generator 
of electric oscillations of his invention, 
Which has been successfully experimented 
with between Rome and Tripoli. This 
apparatus consists of two poles fixed 
vertically a small distance apart and 


through one of which flows a thin con- 
tinuous jet of water. 

The water is evaporated by an electric 
spark between the ends of the poles, and 
an alternating current of extraordinary 
rapidity is consequently generated, since 
the oscillations thus produced are calcu- 
lated at several hundred thousands per 
second. As the oscillations exceed in 
number and rapidity the vocal vibrations, 
by means of this generator it is possible 
to transmit the voice over long distances. 

Dr. Moretti has experimented with his 
invention in connection with the naval 
wireless installations with the addition 
of ordinary telephone receivers and trans- 
mitters, but he is now working on a hy- 
draulic transmitter, particulars of which 
are still undivulged as it has not yet 
been patented abroad. Dr. Moretti is 
the nephew of Prof. Marchiafava, the 
Pope’s physician. | 

He admits that he owes his invention 
to Marconi, and insists that it is nothing 
else but an application of wireless teleg- 
raphy to the telephone. Dr. Moretti 
has granted the prior rights of his inven- 
tion to the Government and, in fact, a 
wireless telephone station is already being 
installed between Tripoli and Rome. 
Meanwhile an Italian syndicate has been 
formed for the exploitation of the Mo- 
retti generator of electric oscillations. 


Wireless Time Signals Between Europe 
and America 

The exact time at a given moment 
in Amcrica and Europe will be estab- 
lished shortly by wireless telegraphy. 
About the middle of November it was 
possible for the first time to establish 
with precision the longitudes of America 
and Europe in their relation to each other 
by the exchange of wireless signals be- 
tween the great naval wircless station 
at Arlington, Va., the Eiffel tower in 
Paris and other European stations. 

H. H. Hough, at the international 
time conference at Paris, declared that 
the observatory in Washington was now 
distributing time with errors of only 
one-thousandth part of a second. Hither- 
to European and American time has been 
established by cable, allowances being 
made for loss of time in transmission, 
and it has been fixed only three times, 
in 1866, 1870 and 1872. 
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CARE OF GAS-ENGINE BATTERIES 


Gas-engine users who want the best 
battery ignition, do not use only five 
batteries in series as is commonly done, 
but use what is known as the “series 
multiple” arrangement, in which four 
groups, five in a group, are used. When 
20 cells are so arranged, their life is & times 
thet of 5 cells. But even with this 
arrangement, the battery will give trouble 
sometimes, as regardless of the number 
or kind of batteries used, or their arrange- 
ment, batteries become exhausted with 
age, even if not in use. 

It will be well to remember that a 
battery will not give a uniform spark 
allday. Inthe morning, when the engine 
is first started, the spark may be entirely 
satisfactory. In the afternoon, after the 
engine has run several hours, and the 
batteries begin to weaken, the spark 
weakens, and the engine begins to miss. 
This means that the batteries are getting 
weaker. Do not attempt to remedy 
this trouble by adjusting the engine 
igniter, but give the batteries the atten- 
tion they demand. 

Rough treatment tends to shorten the 
life of batteries. Handle them gently. 
Do not remove the pasteboard covers. 


Excessive heat shortens the life of 
batteries; cold makes them inoperative 
until thawed out. 

Don’t keep batteries in a hot place. 
Don’t lay them on sides, but always 
stand on end. Don't buy so many 
that you will have to keep them on 
hand for months. Get new fresh cells 
as needed. 

Slow-speed engine-timed built-in mag- 
netos are an up-to-date device for the 
gas engine. They are independent of 
heat and cold. As the magneto forms 
part of the engine, it will run anywhere 
and give a good spark as long as the engine 
runs. The “built-in’’ type of magneto 
should always be specified on engines 
to be used for portable and farm work, 
as they are entirely independent of the 
many conditions which so seriously 
affect battery ignition. Magneto igni- 
tion is always uniform, as it depends 
upon the engine power and not chemi- 
cals, for its generation. The best mag- 
netos have means for visibly timing 
them, so that anyone can readily de- 
termine if the engine is properly in 
time, and if it is not, one can adjust 
the magneto. 


THE CHEAP BLACKENING OF BRASS 


The following solution for blackening 
brass is nothing new; in fact, it has been 
known for a long time. Owing to its 
cheapness, ease in working, and adapta- 
bility for many purposes, it has been 
deemed advisable to bring it again to 
notice. Many platers, of course, will 
recognize it as an old solution known to 
the plating industry for many years; but 
they may not have realized its advantages 
for some classes of work. The solution 
is made as follows: 


Wateree 5 arcane donee: Í gal. 
Sugar of lead. ........... 8 oz. 
Hyposulphite of soda..... 8 oz. 


The solution is used as hot as possible, 
and the brass work is simply dipped in it, 
and allowed to remain until black. This 
takes about a minute or less. The articles 
are then rinsed in cold water, then in hot 
water, and dried. If scratch-brushed dry, 
the black deposit will have a high luster. 


When dipped into the solution, the 
surface of the brass article becomes 
yellow, then blue, and finally black. The 
article should not be taken out until all 
the surface has become blackened. The 
deposit on it 1s sulphide of lead. The 
articles should always be lacquered, as 
otherwise the black deposit 1s likely to 
oxidize and fade; but if coated with 
lacquer, it seems to be quite permanent. 

For a cheap class of goods that require 
a black finish, this solution can frequently 
be used to a good advantage. It requires 
no electric current, being used as a dip. 


-The color, to be sure, is not coal black, 


but resembles a graphite black more than 
anything clse, and has a slight gray shade. 
It is sufficiently black, however, to answer 
many purposes, and it is so easily applied 
that it can be used on cheap goods with 
only a slight increase in cost.— Brass 


World. 
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Editors, ELECTRICIAN AND MECHANIC, 
} Dear}Sirs: I would like to say a few words 
about the gyroscopic action in a windmill. 

If it were not for the fact that there is neces- 
sarily a little play to the swivel joint at the to 
of the tower and that this allows the wind- 
mill to turn so as to face the wind, the gyro- 
scopic resistance to turning the windmill out 
of the wind would be absent. 

The action of the windmill in this respect is 
complicated by the fact that when the windmill 
is tumed part way on,some of the vanes of the 
windwheel are nearly perpendicular to the wind, 
while others are nearly edgewise to it. In such 
a position as shown in Fig. 1, with the lower 
vanes catching most of the wind, the bottom of 
the wheel will be pushed back. Now a force 
applied, as if at A, to push the edge A back, will, 

y gyroscopic action, be carried around and act 
as if it were applied at B. Thus the action of 
the force applied to turn the windmill off will 
push the top of the wheel back and the bottom 

orward. As the bottom was previously pushed 
ack by the pressure of the wind, it will have a 
little play-room, and gyroscopic forces will come 
into action. 

Of course, the tail can be brought up, parallel 
to the wheel, but this will be done against the 
pressure of the wind. The relation of these 
facts to the windmill, storage battery, charging 
problem may not be entirely obvious, so permit 
me to add a word. 

The reaction of the vertical shaft of a power 
windmill tends to turn the windmill either into 
or out of the wind, according to the design of the 
windmill. It would seem desirable to use this 
Property to turn the windmill off and avoid 
overloading the dynamo, but it is a question 
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whether gyroscopic action would not make this 
impracticable. 

My own windmill tends to turn into the wind 
as the load increases, so I have added a side 
rudder. I would like to hear from anyone who 
has had experience with a windmill that turns 
itself off when the load increases. 

E. A. FINCH. 


Editors, ELECTRICIAN AND MECHANIC, 

The Wireless Club of Baltimore was re- 
organized on November 18, 1912, and formed 
into the Radio Club of Baltimore, with the 
following officers: president, Winters Jones; 
vice-president, Raymond Kendall;  secr¢tary, 
Alvin L. Miller; treasurer, Louis E. Richwien. 
Anyone wishing particulars as to membership, 
etc., in the above-mentioned association should 
communicate direct with either the president 
(whose address is 728 N. Monroe St., Baltimore, 
Md.) or the secretary. 

Very truly yours, 
THE RADIO CLUB OF BALTIMORE, 
Per A. L. Miller, Secretary. 


Editors, ELECTRICIAN AND MECHANIC, 

Will you be so kind as to print the following 
notice in your excellent magazine? 

The Electro-Mechanical Association of Colum- 
bus, Ohio, with the following officers: Howard 
Meyer, president; Robert Poole, vice-president; 
Stephen Davis, treasurer; Fred Dennis, chair- 
man; Chester Otto, librarian; John Dolby, 
secretary, 512 W. State St., extends to all pro- 
spective members a most hearty welcome. The 
name of the Association was derived from the 
magazine of Knowledge, ‘ELECTRICIAN AND 
MECHANIC.” Atpresent the Association has 
no complete wireless station, but expects to have 
a good equipment of electrical and mechanical 
apparatus in a short time. A library has already 
been established with each month’s ELECTRI- 
CIAN AND MECHANIC at hand at all times. 
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department, free of charge. 


only three questions may be sent at one time. 
rules. 


of letter writing. 
answer within a definite time. 


1899. Blitzen Transformer. P. R. L., Leba- 
non, Pa., asks: I have a lot of wire as per sample 
enclosed, which you will note is single-covered, 
size No. 31 American Wire Gauge. What I 
would like to know is, can I use this wire for the 
construction of the secondaries for the 14 and 4% 
transformer (Blitzen), as described in the August 
issue of the Electrician and Mechanic? I would 
think the primary wire for the 4 and 15 k.w. 
Blitzen transformer would be changed to different 
sizes to be used in connection with the above size 
wire. If so, kindly advise what sizes I should 
use for the primaries, both for the 14 and 14 k.w. 
transformer. Ans.—The wire is suitable for 
use in the 4% k.w. transformer, providing you 
use the number of turns specified in the article. 
The primary winding need not be changed. 

1900. Right Over Left Transposition. 
C. O. K., Port Moody, B.C., says: I have found 
some trouble in knowing what is a nght over 
left transposition telephone or high tension, for 
the reason that what is known as right over left 
in the Eastern States is left over mght on this 
coast. Is there a standard ruling on this point, 
and if so, please let me know it, as I would 
like to know who is doing the work properly? 
Ans.—A “right over left” transposition is the 
same wherever transpositions are made. The 
peculiarity you notice is due to a difference in 
the pin count. Some companies count their 
pins with the back to the controlling ofħce, while 
others count them facing it. In the first in- 
stance, looking in the direction of the pin count, 
if the left-hand wire dips under the right-hand 
wire, the transposition is a “right over left.” 
Facing the other way and counting the pins in 
the opposite direction would make the same 
transposition a ‘‘left over right.” There is no 
standard ruling on this point, but as a general 
thing, a line starting at the A pole with a right 
over left transposition, would continue that 
construction throughout. 

1901. Field Magnet. H.R., Holden, Mass., 
has a small toothed armature, dimensions being 
3 in. in diameter, 24% in. in length. Winding 
consists of 44 wires per slot, in 20 slots. Com- 
mutator has 20 segments. He asks some advice 
as to the proper sort of field magnet to make. 
Ans.—Of the three designs you have sketched 
we would advise the upnght bipolar, somewhat 
resembling the typical Edison. Do not, how- 
ever, put the ornamental extensions on the feet— 
they cause unnecessary magnetic leakage. The 
four-pole design is not applicable to so small an 
armature, and even if the machine were larger, 
the proper proportions for an armature to fit a 


QUESTIONS AND ANSWERS 


Questions on electrical and mechanical subjects of general interest will be answered. as far as possible, in this 
The writer must give his name and address, and the answer will be published under 
his initials and town; but, if he so requests, anything which may identify him will be withheld. 
be written only on one side of the sheet, on a sheet of paper separate fro 
No attention will be given fo questions which do not foliow these 


Owing to the large number of questions received, it is rarely that a reply can be given in the first issue after 
receipt. Questions fur which a speedy reply is desired will be answered by mail if fifty cents is enclosed. This 
amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage and cost 
As the time required to get a question satisfactorily answered varies, we cannot guarantee to 


If a question entails an inordinate amount of research or calculation, a special charge of one dollar or more 
will be made, depending on the amount of iabor required. 
must be made, and the work will not be done unless desired and paid for. 


Questions must 
all other contents of the letter, and 


Readers will, in every case, be notified if such a charge 


symmetrical four-pole field would be to have the 


diameter twice the length. Probably you intend 
to use cast iron for the magnet, and if this is the 
case, do not have the section within the spools 
less than 4 sq. in. Round spools are the easiest 
to wind, and in this case have the iron about 
214 in. in diameter. The section of iron in the 
upper block should be fully as great, say 114x 
234 in. Let field bore be 3146 in. Each of the 
two spools should be wound with 21% lbs. of 
No. 25 single cotton-covered wire. Ata speed of 
2,400 revolutions, armature should generate about 
50 volts; allowable current will be 4 amperes. 

1902. Transformer Winding. H. W., Ohio, 
asks: I have a 12⁄4 in. iron core for closed core 
transformer 8x8 in. I also have a secondary 
from a large induction coil containing 5 Ibs. of 
No. 30 enameled wire. (1) How much and what 
size wire ought I use for the primary on the above 
core, so I could use same on 110 volts, 60-cycle 
alternating? (2) How many glass plates coated 
on both sides 10x 12 would be needed for the 
condenser? Ans.—(1) A transformer such as 
this would be, when constructed, very ineffi- 
cient and unsatisfactory. If you want to try 
it use 6 lbs. of No. 14 wire on the primary. 
(2) About 30; but the new law for amateur 
stations will not permit over one-third of this 
amount being used. 

1903. Receiving Transformer. W. H. W., 
Asbury Park, N.J., asks: Can you give me speci- 
fications for building an inductive tuner that 
will be capable of tuning to a wave such as is 
used by the Glace Bay, Clifden and New Arling- 
ton stations? This tuner to be used with an 
aerial 75 ft. in length, six strands. Ans.— 
Primary, 7x5 in. wound with No. 26 wire. 
secondary, 7 x 414 in. wound with No. 30 wire. 
Two series loading coils for the primary, each 
of the same dimensions as the primary. One 
coil should have taps every 100 turns. 

1904. Slide Wire Bridge. R.F. A., Carmine, 
Tex., asks: (1) I wish to make a resistance set 
for a slide wire bridge with steps as follows, viz.: 
5, 10, 25, 50, 100, 300, 500, 1,000 and 5,000 ohms, 
and wish to know what size German silver wire 
to use. (2) What is the largest number of tele- 
phones that can be used on one line (bridging); 
phones are equipped with 5 bar generators and 
2,900 ohm ringers? Ans.—(1) The resistance 
of German silver wire varies greatly with the 
percentage of nickel contained in it. Since this 
is very uncertain in ordinary German silver 
wire, you cannot make coils which will be close 
enough to the values you desire to make reliable 
standards. You had better purchase the coils. 
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quale Conditions, such as length, size of wire, 
extent’ Construction, etc., determine to a great 
place e number of instruments that can be 
k Pe One circuit. The fact should always 
operaie in mind that as all the bridging ringers 
more th at once, great confusion will result if 
are u an a reasonable number of instruments 
ine sed. The actual number of instruments 
by Possible to operate on one line is limited only 
ic A pou the generators and the sensitive- 
on a the ringers. 1,600 ohms is becoming a 
san ard resistance for bridging Tinger move- 
n S, as 2,000 and 2,500 ohm ringers do not 
= € a very loud ring, the stroke being rather 
Gao Owing to the small amount of current that 
coil orce its way through the high-resistance 
S. The 1,600 ohm ringer gives a sufficiently 
pega ring to insure satisfactory operation, 
nd permits the maximum number of instru- 
ments to be placed on one line. Four bar gen- 
ators are the standard for bridging service, 
and the greatest number of instruments it is 
Practicable to operate on one line may be suc- 
cessfully rung with them. Where line conditions 
are very severe, or where a large number of 
instruments are used, five bar gendrators are 
desirable. Four bar 1,600 ohm ringer instru- 
Ments will operate satisfactorily 20 per line; 
5 bar 1,600 ohm 25 per line, or more if conditions 
are favorable. 


1905. Induction Motor. A. H. J., Montreal, 
Can., has a 300 h.p. and a 10 hop. induction 
motor that are disused during the winter, and 
are compelled to remain in places that are very 
damp. He asks how he can keep them dry. 
Will the ordinary electric lighting current be 
helpful? Ans:—It would seem practicable to 
box the motors where they are, using matched 
boards, and covering the whole with tarred 
paper. Have a double pane of glass in each box, 
an air space being between, and a thermometer 
just within. Have several incandescent lamps 
near the floor in the large case, but perhaps a 
single one will suffice for the small one. The 
window will be useful for keeping track of the 
temperature within, also for reaching through 
and renewing a lamp, if one burns out. The 
boxes can be made in a permanent manner, put 
together on certain sides with screws, whereby 
lor times of use of the motors the sides can be 
removed and then assembled again for the next 
winter's storage. The line wires for bringing 
the lighting current may be somewhat undersized, 
whereby the lamps will not get full voltage, and 
by burning somewhat dimly will last all winter. 
Your second question, as to the method of find- 
ing how many poles an induction motor has, 
can be answered in several ways. Often the 
information is given directly on the name plate. 
Thus there may be given the name of the type or 
class as 1-8-10—900. These numbers would mean 
“Induction-8 poles—10 h.p.-900 revolutions per 
minute. If the number of poles was not thus 
given, but the cycles and speed, you can compute 
the number by applying the definition that the 
cycles per second equal the number of pairs of 
poles times the revolutions per second. Thus, 
in the above case, the stipulation might be 60 
cycles; if the speed is 900 revolutions per minute, 
it would be 15 revolutions per second, and 60 
divided by 15 will give 4, meaning four pairs of 
poles—8 poles in all. If the 300 h.p. motor is 


marked 60 cycles and 150 revolutions per minute, 
the number of poles will be 48. 


1906. Drum Armature. A. J. A., Lithonia, 
Ga., has a drum armature 4 in. in diameter and 
314 in. in length, space for wires being 18 holes 
4 in. in diameter. He wishes to make a field 
magnet that will permit machine to be used as 
a generator to be driven by a windmill at 450 
revolutions per minute, and develop 35 volts 
and 10 amperes for charging 14 cells of storage 
battery. He sends a sketch of a four-pole field 
magnet, representing a wrought iron ring about 
15 in. in outside diameter, of 34 x 4 in. section, 
with radial cast-iron poles. He asks if the design 
is good, and what a proper winding should be. 
Ans.—At the speed you propose, the greatest 
voltage for a 10-ampere current is about 20. 
Therefore you would have to double some factor, 
presumably the speed. Again, a four-pole field 
magnet does not very well fit the armature you 
have. To bein economical proportions, the diam- 
eter of armature should be about twice the axial 
length. Yours is very good, however, for a two- 
pole field. Again, for four poles the number of 
armature slots should be divisible by four, or in 
case you preferred to utilize a series armature wind- 
ing, it should differ from unity by such a divisible 
number. If you did put a four-pole winding 
on present core, a given coil should go from slot 
1 to slot 5, and then when on opposite side of core, 
from slot 10 to slot 14. You will find it much 
simpler, and giving far better commutation, to 
adopt a simple two-pole field magnet. Arma- 
ture can then be wound with No. 17 wire, 48 
or more wires per slot. You have shown pole 
cores about twice as long as are necessary. Let 
space between tips of pole pieces be 34 in. at 
center of armature, and about 114 1n. at edges 
of core. You will find helpful descriptions ae a 
two-pole design in Watson's “How to Make a 
One-Kilowatt Dynamo.” 

1907. Mechanical Drawing. F. M., Harris- 
burg, Ore., writes: I have bcen unable to make 
satisfactory drawings in ink, as the ink does not 
feed down the pen with sufficient regularity to 
make clear, even lines. When the pen is ad- 
justed for fine lines, the ink will not feed at all. 
The drawing instruments are almost new, the 
ink a standard article and the paper a good 
quality of drawing paper. Can you suggest 
any remedy for my difficulty? Ans.—Although 
your instruments are new, the ruling pens may 
not be ground exactly right, and it will be well 
to look them over carefully and see if they are 
guite sharp, smooth and well rounded at the 
points. If the nibs of the pen are not of exactly 
the same length, this might cause the trouble. 
The ink you mention is a standard ink, but you 
may have left the bottle uncorked for too long 
a period and the ink may have thickened. Try 
a fresh bottle of Post’s or Higgins’ India ink and 
see if you get any better results. Clean your 
pen often and have a small cloth handy, so that 
you can wipe the nibs carefully before you fill 
the pen and before you put it away. If ink is 
allowed to harden on the points of the pens it 
will corrode them. Hold the pen in a vertical 
plane, slightly inclined in the direction in which 
you are drawing. If the pen refuses to work, 
it may be started by pressing the nibs together 
with the finger and then trying it on the finger- 
nail or back of the hand. 
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1908. Enameled Wire Medical Coil. H.S.S. 
San Francisco, Cal.,asks: If thereisany medical 
coil with enamel wire on the primary, and whether 
it is practical to put enamel wire on both primary 
and secondary. Ans.—It has been argued by 
several manufacturers that enameled wire is 
superior to cotton- or silk-covered wire in the 
construction of coils. It 1s more customary to 
use it on secondary windings than on primary 
windings, because of the fact that the pnmary is 
more liable to be subjected to undue heating 
than is the secondary. Still, satisfactory coils 
have been constructed with enamel wire on both 
the primary and secondary. 

1909. Rectifiers. W. S. H., Carleton Place, 
Ont., asks: (1) Would you please tell me how 
the late models of rectifiers are made? Is it 
with wire? They do not appear to have jars 
such as the electrolytic type, vis., lead and alumi- 
num plates. Do you print anything on the 
subject? (2) Where is the cheapest place to 
buy a small ohmmeter? (3) Is the “Atlas” 
storage battery a good make? I believe they 
sell a 6-60 A.-H. battery at $5.00. Where are 
they located? Ans.—(1) There are several 
types of rectifiers constructed without the use 
of an electrolyte. The one which you probably 
have reference to is the magnetic rectifier. This 
type of rectifier is based on the principle that 
the poles of an electromagnet depend on the 
direction of the current. When the current is 
flowing in the positive direction an armature 
on the end of the magnet permits current to 
flow in the external circuit, but when the direc- 
tion is reversed the pole of the magnet changes, 
causing the armature to break the external 
circuit, so that the result is a direct pulsation 
current in the external circuit. As yet nothing 
has been printed in this magazine on the subject, 
as the matter is generally understood by persons 
using such rectifiers. (2) Are you sure that you 
want an ohmmeter? These instruments are 
not in very general use. Any reliable electrical 
dealer should be able to furnish you with such 
an instrument. A fair price for a good instru- 
ment is about $40.00. (3) We have not had any 
experience with this battery and do not know 
the name of the maker. If this battery is reliable 
your electrical dealer should be able to furnish 
you with information on request. 


1910. Majorana Microphone. B. F., Mo- 
desto, Cal., asks: (1) Could you give me data 
for making a Majorana microphone, capable of 
carrying 15 to 20 amperes, like the one men- 
tioned in the article “Progress in Wireless Trans- 
mission of Speech,” in the November, 1912, num- 
ber of Electrician and Mechanic, or the names and 
addresses of companies that manufacture Ma- 
jorana and Dublier microphones. (2) Could 
No. 4 B.&S. gauge aluminum wire be used in 
winding the Blitzen type oscillation transformer, 
instead of the edgewise’ copper strip, and give 
good results? How far apart should the wire 
be spaced? (3) Would a silver dollar, melted 
and molded into two cylindrical solids in form, 
be sufficient as contact points on a large key, 
which is to be connected up with a transformer 
using 1 k.w. of current? If not, how much silver 
should be used? Ans.—(1) The apparatus of 
Majorana and Dublier is as yet in the process 
of development, and is not upon the market to 
our knowledge. Until it is, no authentic data 


can be secured. Its action is based upon the 
fact that a stream of water falling from an ele- 
vated vessel through a small orifice may have 
its uniformity modified by extremely minute 
mechanical jars imparted to the containing 
vessel. The device is actually a liquid trans- 
mitter, and is designed to take advantage of 
this property. The containing vessel terminates 
at its lower end in a small hole through which 
water is allowed to flow continually in the form 
of a minute stream. Interposed in the path of 
this stream is a small gap. Means, in the form 
of a thin diaphragm introduced as a portion of 
the wall of the containing vessel, are provided 
to affect the diameter and contour of the stream 
in accordance with the vibrations of the voice. 
The center of this diaphragm 1s connected by 
a light rod to the center of another diaphragm, 
which is acted upon by the voice through a 
suitable mouthpicce. The vibrations of the 
double diaphragm are communicated to the 
volume of liquid in the form of variations of 
pressure manifested at the orifice and resulting 
in similar variations in the volume of water 
constituting the stream. Such modifications of 
the stream produce at its juncture with the 
platinum electrodes of the aerial corresponding 
variations in the resistance of the gap. It is 
obvious that this action produces corresponding 
variations in the intensity of the radiations. (2) 
Yes; but its efficiency will not compare with that 
of the copper strip. Keep a 54g in. space be- 
tween the turns. (3) Yes. Brass also is nearly 
if not quite as good for your purpose. The 
main point is to keep the contact faces smooth, 
bright and absolutely parallel. 


1911. Inductive Telephone. J. J.H., Norfolk, 
Va., asks: In your issue of November, 1912, in 
an article on ‘‘Progress in Wireless Transmission 
of Speech,” the article states, “By employing 
coils of sufficient size and suitable microphones, 
speech can be transmitted over several yards, 
while by replacing the coils with cables, each 
end of which terminates in an earth plate, it has 
been possible to transmit clear speech over a 
distance of about thirteen kilometers.’’ Please 
give directions for Inductive telephone to cover 
distance of two miles. Ans.—The article you 
refer to was written merely for the purpose of 
describing the results obtained from some of the 
more recent experiments in radio-telephony. 
We regret that our space here is entirely too 
limited to attempt even general directions for 
the construction of an instrument such as you 
suggest. Unless you have an unlimited amount 
of direct current of high potential at your disposal, 
500 volts at least and preferably higher, the 
results obtained would probably be very unsatis- 
factory to you. Again, unless you are thor- 
oughly familiar with the handling of high vol- 
tages, do not attempt it. 

1912. Wireless Aerial. R. H. S., Burling- 
ton, Vt., asks: (1) What is the better place for 
an aerial? (2) How should I construct it (num- 
ber of strands; where inlet should be connected)? 
(3) Could I receive 200 to 300 miles with a 
standard equipment? N.B.—There is a differ- 
ence of 200 ft. or more in elevation. Ans.—(1) 
On the house. (2) Read some book on this 
subject. The forms of aerials are about as 
numerous as the persons who construct them. 
(3) Yes. 
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Small Dynamo. W. R. P., Saginaw, 
*» PlOposes to make a machine of the Edison 
6 field magnet, for an output of 8 volts 
per min nnPeres, speed being 2,500 revolutions 
long anute. Magnet cores are to be 3}4 in. 
a 7 in. diameter, magnet yoke 444x 114 x 
loi k ature is 234 in. diameter, 1% in. 
kak With 12 round holes, each 34 in. diameter. 
hg what the winding should be? Ans.— 
ha will have better proportions in the field 
a &net and get a larger electrical output if 
alo will make the cores 114 in. in diameter; 
let ie you have plenty of sheet iron punchings, 
N € armature core be longer, say 2 in. Put 
NO. 19 d.c.c. wire on armature—about 36 wires 
Per slot—18 turns per coil—and connect to a 
“Segment commutator. On field magnets 
Put 3 lbs. —114 per spool—of No. 21 s.c.c. wire. 


7 1914. Dynamo for Small Lighting Plant. 
- H., Cleveland, Ohio, proposes to make a 
4-hole 20-volt dynamo for incandescent lighting, 
used in connection with storage batteries. 
€ proposes an armature 414 in. diameter, 3 in. 
long, with 25 slots, series wound. Commutator 
IS to have 1 in. face. Field magnet has poles of 
Sheet iron, 3 x 2 in. face, and 3 in. long, cast into 
an iron yoke of 34 in. thick, 914 in. inside diame- 
r. He asks what the winding should be. 
Ans.—The armature teeth should be slender, 
therefore highly saturated with magnetism. 
t slots be 28 in. wide and 5 in. deep, leaving 
about 22 in. width inside of insulation. Eight 
No. 11 d.c.c. wires will fit in them—2 wide and 
4deep. You intend, of course, to wind the coils 
on a form and then lay them in place, as in case 
of regular armatures for 4-pole field magnets. 
For field magnet poles, if you can make iron 
- 24% in. instead of 2 in., it will be better. In 
connection with storage batteries a plain shunt 
Winding is preferable to compound. Let it 
consist of No. 15 s.c.c. wire, 5 lbs. or more per 
spool—all you can get on. The current allow- 
able from armature can be 30 amperes, and your 
proposed commutator is too short, or else you 
must use brushes in all four places. Speed can 
be about 1,500 revolutions per minute. 


1915. Induction Motor. N.O. W., St. Louis, 
Mo., says: I have a 4 h.p. Westinghouse in- 
duction motor of the following style and dimen- 
sions: Style No. S.O. 466119—110 volts, 133 
cycles, 2,500 revolutions per minute, single 
phase, squirrel-cage rotor, 48-slot stator, inside 
diameter 31546 in., outside diameter 7 in., depth 
of slot % in.; thickness of core, 14 in. The 
winding was around three teeth, 18 turns, five 
and seven teeth, 27 turns of No. 17 d.c.c. wire 
for the main; and around five teeth, 20 turns, 
seven teeth, 40 turns of No. 27 d.c.c. wire for 
starting coils,as per sketch. I wish to rewind 
for 110 volts, 60 cycles, 1,800 revolutions per 
minute, and as much power as can be had with- 
out much heating. How many turns and what 
size will I have to use and how will windings be 
distributed? Ans.—To adapt winding for the 
lower frequency you will need about 25 per cent. 
more turns in each circuit—main and starting, 
as at present. To give the desired speed, the 

rouping should be for four holes in place of six. 

f you will number the stator slots 1 to 48, you 
can wind one starting coil that will fully occupy 


slots 1 and 11, and half occupy slots 48 and 12; 
similarly full coils for slots 13 and 23, 25 and 35, 
37 and 47, and half coils in slots 12 and 24, 24 
and 36, 36 and 48. A main coil can occupy 
slots 5-7, 4-8, 3-9 and 2-10, omitting slot 6; 
a second coil will fill slots 17-19, 16-20, 15-21 
and 14-22, omitting slot 18; coil 3 will occupy 
slots 29-31, .28-32, 27-33 and 26-34, omitting 
slot 30; finally, coil 4 will occupy slots 41—43, 
40-44, 39-45 and 38-46, omitting slot 42. (a) 
As you have not given width of slot, we cannot 
state proper size of wire to use. (6) The con- 
nections for closing and opening the starting 
coil circuit can be as at present. 


1916. Machinist. H. B. N., Shelby, S. Dak., 
asks: (1) Where small machine tools and sup- 
plies can be obtained. (2) Has the Allis- 
Chalmers Co. in Milwaukee an apprentice course 
for those desiring to become machinists? Ans. 
(1) There ought to be numerous dealers in 
Omaha, and a letter directed to the postmaster 
there might supply you with the names. Also, 
C. A. Strelinger, of Detroit, Mich., makes a 
specialty of machinists’ supplies. (2) Yes, but 
various other large concerns have similar courses. 
We would advise you to correspond with the 
General Electric Company, at their headquarters 
at Schenectady, N.Y., or at the Fort Wayne, 
Ind., works. In the erecting and care of a great 
variety of machinery, Swift & Co., of Chicago, 
are inviting young men to train in their employ. 
Do not worry as to the lack of the name of proper 
official. Address your letter to the Apprentice 
Department of the company and it will bring 
you a ready answer. 


M1917. Logarithmic Decrement. F. F., 
Brooklyn, N.Y., says: Your answer to my first 
question does not clear up my difficulties, for 
you merely state that the first decrement must 
be multiplied by two in order to obtain the 
correct decrement, however giving no reasons 
for doing so, further than saying that the first 
is per one-half and the second per full period; 
but this is not sufficient to make clear the impedi- 
ment. The answer to my second question is 
not very comprehensible, but you say, in post- 
script, that a more extensive explanation will be 
given in the January issue, and I will await its 
receipt. I suggest that, if necessary, you intro- 
duce higher mathematics in order to eluci- 
date. Ans.—We cannot possibly understand 
why you want a long mathematical discussion of 
a thing which does not require it. You are per- 
fectly right in taking the decrement per half 
period and stopping there. There is no need 
of going further, since the value per half period 
is as correct as the value per complete period. 
If you are at all familiar with the “Principles 
of Electric Wave Telegraphy and Telephony,” 
by J. A. Fleming, you will be well aware of the 
fact that if there is a possible chance for him to 
use his Calculus or Vector Analysis he does so, 
but this is the manner in which he answers your 
question: ‘‘Some writers define the logarithmic 
decrement to be the Napierian logarithm of the 
ratio of two successive oscillations in the same 
direction that is separated by one whole period. 
In that case the symbol taken for it is equivalent 
to 26 as used above.”—Chapter 1, Section 1, 
page 4, edition of 1912. 
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TRADE NOTES 


The Peck, Stow & Wilcox Company of South- 
ington, Conn., Cleveland, Ohio and New York 
City have recently issued a new catalog describ- 
ing their line of mechanics’ hand-tools, which 
is well worthy of the attention of all dealers. 
This catalog, known as 12B, is a substantial 
book, well bound and nicely illustrated and 
printed. It contains 152 pages and is printed 
upon paper of fairly light weight, although of 
good quality permitting high-grade printing. 
The cover design and title page are attractive, 
and there is a well-designed advertisement of 
the complete P.S.&W. line upon the back cover. 


In many ways this catalog shows an advance 
over most books of this kind: It is divided into 
convenient sections devoted respectively to 
braces and auger bits; chisels, gouges and draw- 
ing knives; steel squares; hatchets and ham- 
mers; pliers, wrenches; tinners’ hand-shears 
or snips; and miscellaneous hand tools. One 
of the things which impresses one in looking 
over these pages is the great extent and variety 
of the P.S.&W. line. In fact, the makers claim 
that it is the largest line of mechanics’ hand tools 
offered by any manufacturer. The various 
sections are each preceded by a designed title 
page, and a special introduction calling attention 
to the interesting features of that particular 
group of tools. ‘There is also a general intro- 
duction to the book, giving a great deal of use- 
ful information to the hardware dealer. 

This is one of the very few cases to our knowl- 
edge where a manufacturer has thus included 
in his catalog practical information and sclling 
talk for the bencfit of the jobber and dealer who 
handle the goods. A strong argument is also 
included for the advantages of a line of guar- 
antecd tools, each of which bears the trade-mark 
of the manufacturer as a protection to the dis- 
tributor, dealer and user. The book is preceded 
by a complete index, and it contains several 
pages of advertising matter calling attention to 
other lines manutactured by the Peck, Stow & 
Wilcox Company. Among items of special 
interest to the hardware dealer are the P.S.&W. 
Samson Brace with ball-bearing chuck; Samson 
Solid-Center, Single Twist Auger Bits; P.S.&W. 
Expansive Auger Bit; the very large and com- 
plete line of P.S.&W. Chisels, Gouges and Draw- 
ing Knives; P.S.&W. Rafter-Framing Square, 
and Samson Take-Down Square; a very ex- 
tensive line of box-joint and lap-joint pliers 
and splicing clamps; and a solid-handle wrench 
made in but three pieces, excepting the wood 
facing of the handle. 


BOOK REVIEWS 


Soldering and Brazing. By James F. Hobart, 
M.E. New York, Van Nostrand Co., 1912. 
Price, $1.00 net. 

Soldering is one of the subjects of perennial 
intcrest to all persons having mechanical tastes. 
There are already a number of books on the 
subject, mostly low-priced, but the present 
volume contains in itself more practical informa- 
tion than any we have ever seen, and there seems 
to be no point of any importance in soldering 


or brazing of any description which is not thor- 
oughly covered. The descnptions are simple 
and workmanlike, and the illustrations are 
numcrous and helpful. 


Elbow Patterns for All Forms of Pipe. A Treat- 
ise upon the Elbow Pattern, explaining the 
most Simple and Accurate Methods for Obtain- 
ing the Patterns for Elbows in all Forms of 
Pipe made from Sheet Metal. By F. S. 
Kidder. Published by The Shcet Metal Pub- 
lication Co., New York, 1912. Price, $1.00 net. 
One of the most difficult tasks for the average 

sheet metal worker is the construction of elbows 
for pipes of various shapes and sizes, and the 
man who can cut a pattern for any special job 
is one whose merits are always recognized. The 
draftsman who is versed in descriptive geometry, 
of course, has no difficulty in laying out such 
patterns, but the average workman is not an 
expert in this somewhat dry subject, and to him 
this book, with its quick and often empirical 
methods, will prove extremely valuable. It 
covers the subject thoroughly. 


Mission Furniture. Howto Make It. Part ITI. 
Chicago, Popular Mechanics Co. Price, 50c. 
Like the two previous books on the same sub- 

ject, this is a reprint of designs for various articles 
of easily made furniture which have already 
appeared in Popular Mechanics. Like all the 
books of this series, it is extremely good value 
for the money. 


Brasses. By J. S. M. Ward, B.A., F.R.Hist.S., 

New York, G. P. Putnam's Sons, 1912. 

The subject of this excellent little manual is 
monumental brasses, which are common upon 
tombs, especially in England, though also found 
elsewhere in Europe. The subject is of con- 
siderable artistic and archacological interest, 
and the present manual gives an excellent treat- 
ment. The author has made his classifications 
rather by historical periods than in the earlier 
fashion of classifying by subjects, and in this 
way has been able to shed new light upon the 
subject. The index contains an excellent and 
valuable list of English brasses. 


Alternating Current Machinery. A practical 
treatise on alternating-current principles and 
svstems, commercial types of alternators, 
synchronous motors, transformers, convertors, 
induction motors, switchboard and station 
apphances, etc. By William Esty, S.B., M.A. 
Chicago, American School of Correspondence, 
1912. Price, $3.00. 

Professor Esty, who is head of the Department 
of Electrical Engineering at Lehigh University, 
has long been recognized as an authority on 
the subject of alternating current machinery 
and his writings have enjoyed a well-deserved 
popularity. We are, therefore, glad to see this 
new book on the subject by him, which is fully 
revised and almost entirely rewritten, using as 
a basis the similar book previously published 
by the same publishers. It 1s unnecessary for 
us to give a detailed description of the book, 
for it is sufficient to say that it thoroughly covers 
the subject, and as an elementary text-book 
leaves little to be desired. 


ELECTRICIAN AND MECHANIC 


ALTERNATING 
_. CURRENTS 
'RANSMISSION OF 

ELECTRICITY: 

AND POWER 


<an NTERWATIONAL. 
“ATBOOK COMPANY: 


a. 


ie | 


PEY 
tpi 


b 
4 


è 
el 
Hea 


Pale at at 


A 
ae 


by 
slight 


(ia 


(fe lie 
; adi 4 


Hi 
it 
è 
4 
t+ H 


ff 


The Most Practical 


The Electrical Engineering Library is part of the International 
Library of Technology that cost $1,500,000 in its original preparation 
It contains the knowl ledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks hs 
proved easiest to learn, to remember, and toapply. There is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori- 
tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, tney 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many rag ee contained in the Electrical nyc Stary are as 
follows: Electricity and agnetism; Electrodynamics; Electrical esistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrical 
Measurements; Dynamos and Dynamo Design; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Transmission; ine Construction; Switchboards; grt 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; deceit 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto- 
Switchboards; Electric- Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiple-Unit System ; Efficiency Tests; Energy 
Regulation; Central Energy Systems, Main and Branch Exchanges: Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; Bell Toll and Testing 
Circuits; Exchange Wiring; Telephone 


Cables, etc. SSTSSSSHEHSHS SES SSSESHESESSSSHS SHES EEE 
+ 

The Electrical Librarycon- ù International Textbook Co 
tains 17 volumes durably and ° 
handsomely bound in three- $ Box 930, SCRANTON, PA. 
fourths red morocco. Each e Please send, without further obligation to me, tull 

particulars in regard to your Library of Tech- 

volume is 6 @ inches in size. nology, with special reterence to the 
They may be purchase: dinsets , LSCHCENAROIMEE 
of five or more volumes. Ifyou e 
wish to know more about the * Name a 
most practical electrical library , 
in the world, ¢ St. and No. — 

Send the coupon NOW. Š 
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Wireless Telegraphy 


In response to many requests, we publish below a Het 
of books on wireless telegraphy, with the prices at w 
we can furnish them, postpaid. 


BISHOP, LEON W. 

The Wireless Operator’s Pocketbook of Informa- 
tion and Diagrams.— Thoroughly describes latest 
transmitting and receiving instruments. 150 
illustrations. All tables necessary for wireless 
operators, one showing how to compute roughly, 
sending and receiving distances. Full leather, 
flexible, pocket size..............sesesscsesees $1.50 
Leatherette ......... $1.25 Cloth............ 1.00 


MASSIE, W. W., and UNDERHILL, C. R. 
Wireless Telegraphy and Telephony Popularly Ex- 
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Wireless Telegraphy and Telephony, new edition....3.00 
TESLA, N. 


Experiments with Alternate Currents of High Po- 
tential and High Frequency.—A classic work and 
the authority on the subject..........cccececees 1.50 


FLEMING, J. A. 

Principles of Electric Wave Telegraphy.—A com- 
ensive digest oi wireless telegraphy in all of 
ts branches. One of the most complete and prac- 
tical books ever published on this subject; new and 
enlarged edition 

Elementary Manual of Radio-telegraphy and Radio- 
telephony for Students and Operators............. 208 


HOWGRAVE-GRAHAM, R. P. 
Wireless Telegraphy for Amateurs................. 108 


KENNELLY, A. E. 
Wireless Telegraphy and Telephony, enlarged and 
reprinted.. eose osoo oe | @eevoeeneeosv eevee eeveeveae ene 1.14 


HARRISON, NEWTON, E.E. 

Making Wireless Outfits.—A concise and simple ezr- 
planation on the construction and use of simple 
and inex ve wireless equipments, for sending 
and ving up to 100 miles, giving full details 
and drawings of apparatus, diagrams of circuite 
and tables. 12 mo. cloth, 50 cents; in paper 
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TWINING, H. LaV., AB. 
Wireless Telegraphy and High Frequency Elec- 
tricity.—A most complete manual containing de- 
tallied Information for the construction of trans- 
formers of from 100 watts to § k.w. capacity; wire- 
less telegraph and high-frequency apparatus, with 
chapters on their theory and operation. 1909.... 1.50 


MORGAN, ALFRED POWELL. 

Wireless Telegraph Construction for Amateurs.— 
A manua! of practical information for those who 
wish to build experimental wireless instruments, 
which can be considered as something more than 
ng dpa are stil] considerably less expensive than 
a h-grade commercial set. No attention has 
been paid to the history of the art, the space, 
instead, being devoted to short but complete ex- 
pianations of the uses of the various instrumente, 
as well as the structural details. 1910............ 1.50 


HALLER, GEO. F., and CUNNINGHAM, ELMER T. 

The Tesla High-Frequency Coil. Its Construction 

and Uses.—Full and explicit directions for the 

construction of apparatus needed for ex ent- 

ing with high-frequency currents. is book 

a long-felt vacancy in scientific literature. 
Intended for the advanced experimenter. 1910... 1.28 


ROBINSON, Lieut. Com. 8.S. 
Manua! of Wireless Telegraphy For Use of Naval 
Electriclans.—An excellent complete and in- 
etructive book for the wireless operator........... 1.50 


HOPPOUGH, C.I. 
Wireless Telegraphy and Telephony.—Latest book 
out. 200 pages, 150 illustrations. Author a 
wireless expert, and in touch with foremost wireless 
authorities of the world........... 000.0 ce eee 1.50 


Sampson Pub. Co., Boston, Mass. 
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PHOTOGRAPHIC 
BOOKS 


American Photography Handbooks 


Price, post-paid, 10 cents each 


1. Retoucl.ing for Amateurs.—This is a new edition. pub- 
lished Octoter, 1912, and incorporating the cream of several 
retouching urticles by Mr. Rinckwitz in addition to a revi- 
sion of the original Woodman essay. Making a retouching 
frame; pencils; brushes; retouching medium; the stroke; 
filling in de ects; remodeling the features, etc. Ilustrated 
with many ‘ine diagrams and photographs and easily under- 
stood and followed by anyone. 


2. The Secret of Exposure.—An entirely new monograph 
on this all-‘inportant topic, illustrated with typical subject 
photograpl.s and provided with a simple scheme of exposure 
determination. Fhe treatment is full and not dificult for 
the beginrer to follow. Published October. 1912. This 
edition replaces the old Camera and Darkroom Tables. 


3. How to Take Portraits.—Necessary accessories and 
supplies; the camera; the lens; large heads; camera sup- 
rt; a virnetter; backgrounds; making a background at 
ome; background carrier; side reflectors; window light- 
ing; top light; the window; other accessories; general 
principles of lighting: an object lesson; another object les- 
son; the highlights; the shadows; posing; what is a likeness?; 
exposure; uctual operating; the eyes; nose shadow; devel- 
opment; pnting; outdoor portraiture beside the house, or 
on the porch; exposure; screen for outdoor work. 


4. How o Make Enlargements on Bromide and Gaslight 
Papers.— What an enlargement is; a simple daylight meth- 
od with en ordinary kodak; home-made easel; focusing: 
enlargemunt table; manipulation of the paper; a lens 
shutter; exposure; development; dodging; bolting cloth; 
reduction; intensification; apparatus and accessories; 
making an extension cone; condensers; how to make an 
enlarging iantern for artificial light; how to make a fixed- 
focus enlurger. 


5. A Manual of Photography.—Elementary chemistry 
and light action; choosing an outfit; lenses; accessories; 
the dark.nom; manipulating the camera; exposure; stops 
or diaphragms, and how to use them; development by 
inspecticn and by the tank system; fixing; washing and 
drying; printing; trimming and mounting; portraits in a 
room; landscapes; marines; interiors. 

6. Practical Development.—What the plate or film is; 
theory ot development; the needed tools; the reducing 
agent; the accelerator, the preservative; the retarder; 
water; temperature; cleanliness; the properties of nega- 
tives in detail, such as density, contrast. etc.; under- and 
overdevelopment; causes of defects; modifying a developer; 
preparing the solutions; one-solution developer; four-tray 
method; factorial development; film development by 
hand anl tank. 


7. Pcpular Printing Processes.—Making trays; blue- 
printing; formulas for blue paper; P.O.P.; printing; wash- 
ing; blisters; how to tone; fixing; final washing; mount- 
ing; matt collodion papers and how to work them; printing 
on silk; D.O.P.; testing the light; chemicals; the handling 
of the paper in detail; bromide printing; toning baths. 

8. Hiats on Composition.—Some Principles of Composi- 
tion: symmetry; balance; unity; simplicity; line; inter- 
changeraent; repetition; mystery; studying pictures; dia- 
grams af forms of composition. The Physiological Bases 
of Art. the muscular system of our eyes; moving along a 
horizontal straight line, a vertical, a right angle, inclined 
lines, an acute angle, an oblique angle, and curves; Ho- 
garth's line of beauty; deduction of principles; balance of 
the ste:lyard; chiaroscuro; linear and aerial perspective; 
conclusions. The Element of Pictorial Composition: g 
taste; judgment; the view-meter; following impulse; 
study'ng pictures; symmetry, geometrical construction, 
and Japanese forms of composition; line, light§and shade, 
Space und tone compositions. 


AMERICAN PHOTOGRAPHY 
213 Pope Bldg. - Boston, Mass. 
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You Need Our Bulletin E 


Whether you own a wireless station or contemplate 
getting one, you should be posted on the latest, best 
and most compact outfits at prices lower than you 
ever heard of before. Get posted, 


SEND FOR BULLETIN E 


F Complete Sending and Receiving Station, $8.95 


If you can buy this set for less than $15.00 
elsewhere, we will refund your money. 


poo wide-awake young man in America should own and 
operate this set An educational and fascinating sport. 
An ideal gift for parents to make. This complete, portable set 
is mounted on an oak base, size 834 x 15 inches and consists of 
1 inch coil, giving 1% inch spark primary and secondary con- 
densers with switch, key, sending helix, zinc spark gap high 
efficiency tuning coil, fixed condenser, very sensitive 1000-ohm receiver and cord, universal detector, 
D.P.D.T. aerial switch, 120 feet aerial wire, insulators and codes. Simple as ABC to operate. 
Send your order in today. Complete Set, special price, $8.95. Equipped with 2000-ohm receivers 
and headband, $12.25. 


Complete Receiving Station, including your aerial 
Special price, $1.95 


Receiving Set 


No. 1801. Three-slide 13” tuner, detector, 
fixed eoneerectt 150-ohm receivers and head- 
band . ; : ; i $8.25 


No. 1690. Sends 12 to 17 miles. Receives 
1,000 to 1,500 miles . : : . $2000 


Send a postcard today for Bulletin E and Morse, Navy, 
Continental and International codes. It’s FREE. 


HUNT & McCREE, 02.54 Muray st, New York 
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2 in., 20c. 
“Yankee” Plain Dri nE 
ankee ain Driver | {m35 
No. 90 — 
ne ' pner w 0 ae ~- 
No. 90 A strong, durable, and well balanced tool, of the same high quality | Send for 
Standard Style as other “Yankee” Tools, which to-day are without equal. The xi 99 
14 Sizes finish ho ane are highly polished, the handle of hardwood Yankee 
ished in ack, pape a handsome appearance. Each tool 
No. 95 is thoroughly tested and lades are positively guaranteed not Tool Book 
Cabinet Style to turn in the handle. A postal 
11 Sizes NORTH BROS. MFG. CO., Dept E, Philadelphia, Pa. brings it 


We Want You to Become Familias With 


The Reece Threading Tools 
ne SCREW PLATES, TAPS, DIBS, etc. 
Special Trial Offer 
Tereh and one each’ No, so 
3-48. 4-36 an 632, 832, 10- 2 192 2 
and H “Hercules” Machine 
any ddira. pie noire hae 


116-Page Catalogue 
E. P. REECE CO. Greenfield, Mass. 


Back Numbers 


We can supply a few of the following vol- 
umes at prices given below: 


AMATEUR WORK 


CLOTH BOUND 


UNBOUND 


VOLUME 
ss. 
3.00 


2.00 
3.50 
5 Nov. 05 to Oct. °06 2.00 
6 Nov. 06 to Apr. ’07,6mos. 150 


ELECTRICIAN and MECHANIC 


UNBOUND 


VOLUME BOUND 


17 July 06 to June 07 $10.00 (None) no single copies 
18 July '07 to June 5.00 
19 July ’08 to June ’08 3.00 ry sin. opie 25c ea. 
30 July 08 to June ’10 2.00 1.50 10c “ 
21 July 10 to -10 1.25 50 (6nos.) 10c “ 
93 Jan.’11 to June ’11 1.25 50 (“ “ 15c “ 
2 July 11 to Dec. 1.25 So (“ * Toc “ 
24 .?12 to June ’12 1.28 .75 (“ “ ) 15c“ 
25 uly 12 to Dec.’12 125 .733 (“© “ ) 16c“ 
All sn le numbers previous to January, 1909, are out 
of t we can sell for a limited time a few copies 


at Boc. per copy to meet the demand for early numbers. 
Single copies for 1000, 25c-each. 


Sampson Publishing Co. 
221 Columbus Ave., Boston, Mass. 


FREE 11 POST CARDS SENT 
with 3 Mos. Subscription(10c) to 
THE PHELATELIC WEST AND COLLECTOR'S WORLD 
SUPERIOR, NEBRASKA, U.S.A. 


The oldest, largest monthly Collectors’ Paper. ore: 
100 advertising, each issue replete with interene 


ustrated, pertaining to Stam 
Coins ue. Corda. Entire Covers, Minerals, Bia Books, 
Old Weapons. Relics of all kinds, Fiscals, etc. Over 3 


ES unimi Xe clined parea meritorious feature is the a 


tion in each number of Illustrations of | collectors 
cad dealers of the world. A possessor of complete files has a 
valuable and interesting collection worthy of preservation. 


TWELVE NUMBERS, 50 cents, Inciudes s 
FREE 21-WORD X NOTICE. 
L. T. BRODSTONE, Publisher, Seperior, Nebraska, U.S.A. 
Send for Specimen Copy. Trial Offer of 6 mos., ever 600 
pages. 25 cents, and 25 post cards, colored, all differeat 


WANTED 


A BRIGHT, ENERGETIC MAN 
TO REPRESENT US 


in every 


COLLEGE 

PREP. SCHOOL 

POWER PLANT 
MACHINE SHOP 
CARPENTER SHOP 
HARDWARE STORE 
ELECTRICAL CONCERN 
WIRELESS COMPANY 
TELEPHONE COMPANY 
TELEGRAPH COMPANY 


We will pay YOU well for a few hours 
ur time and you will find the work 
ae easy and profitable. 


Write at once to our Agency Dept. and re- 
ceive full particulars of this special offer. 


ELECTRICIAN & MECHANIC 
1 224 Columbus Avence, Boston, Mace. 
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Send for Copy of Our New Wireless Manual M1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 
a number of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best 
instruments to use; tells what they are for and how to use them. Do not wait until some other 
time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


It contains 212 pages, with over 1.000 illustrations, and describes in plain, clear language all 
about Belis, Push Buttonas, Batteries, Ltn oar and Telegraph Material, ic Teys, Burglar 
ead Fire Alarm Coatrivaaces, Electric Call Belis, Electric Alarm Clocks, Medical Batteries, Motor 
Beat Horas, Electrically Heated Apparatus, Battery Connectors, Switches, Battery Gauges, Wire- 
lese Telegraph lastruments, ignition Supplies, etc. 


it Means Money Saved to You to Have Our Manual and Our Catalog When You Want to Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. ST. LOUIS, 1106 Pine St. 
ee 
“M. C. T. 


WIRELESS SPECIALTY SCHOOL 


OPERATING — THEORY — PRACTICE 


Lectures held daily in morii abe se and evening sessions. 
Subject :—"Scientific Side of Wireless Telegraphy.” 


The practical School of New England, receiving the 
direct endorsement of the Marconi Co, and Government 
Services. Operators are sent directly from class-room 
to steamship. Prove this by visiting them and us. 


All instructors licensed operators and engineers. 


Other courses include Railroad, Commercial and Brokerage 
Telegraphy under practical and experienced teachers. 


MASSACHUSETTS COLLEGE OF TELEGRAPHY 


899 Boylston St., Cor. Gloucester St., Boston, Mass. Phone B.B. 4907-) 


tah. Give Your Children An I 


ve ELECTRICAL CHRISTMAS SP42 


VOLTAM P Electrical Toys will make this the best Christmas on record for 
the youngsters! We make a specialty of manufacturing all kinds of electrical toys NX 
and novelties for Christmas—not ‘make-telieves” but well-built miniatures that 
i D E eee and afford the kind of play that amuses and instructs. The greatest line o 
%. - Miniature Electric Railways and Xmas tree lighting outfits; telephone, tele- 
< - me SP E emph and wireless sets; also pramon Motors: Induction Coils, Transformers, 
w. Rheostats and all kinds of practical electrical apparatus. 


ee 6 "a nF Write today for our large catalog of Electrical Products. Send 6c in stamps or coin which will be 
yy = 30 ia Pa . R. refunded on your first order of 50c or over. No postals answered. 
»_~ N A VOLTAMP ELECTRIC MFG. CO., 


Wite Building, 
BALTIMORE, MD. 


IF YOU USE 
DRAF TING 
INSTRUMENTS 


A Most Valuable Book 


How to Run and Install 
GASOLINE ENGINES 


By C. VON CULIN , 


Snunan iM: NMN PT ige 
COOC CLE TUTI L E 


DRAF TING INSTRUMENTS 


ANO HOW TO USE THEM 


Paper JO? Cloth 75° Postpaid - 
64 Pages 84 luiustrarions 
A.F: WINDOES, SO.MAVEN, MICH, 


Trouble Saver 


Postpaid, % cts. Money refunded if not satisfactory. 
C. VON CULIN, 705 W. 178 Street, New York, N.Y. 
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FREE for Six Mo 


My New Magazine 


INVESTING for PROFIT 


This wonderful magazine is the ‘‘Investor’s Brain 
Partner” and often referred to as the ‘‘Little 
Schoolmaster of the SCIENCE OF INVESTMENT.” 


Don’t invest a dollar anywhere until you at least 
read Investing for Profit Magazine 


66 ° e ”? . . 

Every investment he touches turns into money.” ‘This is a common 
every day expression—no doubt you know a few such men among your acquaintances. 
These men do not follow blind fuck—they have mastered the law of Financial Success. 
You may watch them conceive and carry out their financial plans successfully—and 
you know they are not mentally stronger than you are. But itis the KNOW HOW 
in conjunction with brains that counts. 


The education necessary to transform mind conceptions into visual 
realities is the element necessary to bring wealth to the dreamer. Until you learn 
the real earning pe of your money—the difference between rena! power and 
earning power—the underlying principles of incorporation—the science of investing— 
don’t invest a dollar in anything anywhere. 


Investing for Profit—A Liberal Financial Education 


I claim—and I can prove it beyond the shadow of a doubt—that my 
magazine has not only made thousands of dollars for its readers—but it has SAVED 
them from losing many thousands of dollars in unwise investments. Until my 
magazine, Investing for Profit, appeared the small investor never had an opportunity 
to ask for and receive honest, unbiased, sound, logical advice and counsel in the 
science of investment. 


Think this over. What are you worth today? How much do you 
expect to be worth ten years from now? And how are you going to build your 
fortune if you do not take advantage of the best advice and counsel you can possibly 
get on the subject of investing for profit? Just so surely as there is a law of gravi- 
tation, so is there a law of financial success. Without money you can accomplish 
practically nothing—so if you have $5 or move per month to invest, read my magazine. 


Why I make this Free Offer 


It is the ambition of my life to give tothe great masses of the American 
people for the first time in their lives comprehensive instruction in the science of in- 
vestment—the knowledge which bankers and financiers hide from the masses—the 
true inwardness of the great problem of scientific and profitable investment— placing 
this information before you in facts and figures which you can easily understand. 
The rich man KNOWS the science of investment—the poor 
man unwittingly permits himself to lack this knowledge. 


K) a l 
This is the mission of my magazine—it is free to you for six § M l th 
months for the asking. In requesting it you Sroniiee nothing al aS IS n W 
—obligate yourself in no way. I am glad to send it to you, = PSSST I 
for nearly everyone subscribes at the full $1.00 price after 
H. L. BARBER, Publisher, 


reading it free for six months. 
20-T Jackson Blvd., Chicago: 


lease send me FREE for six months Investing 
for Profit and enter my name on your list for 
Free Financial Advice. 


Investing 
for Profit 


The nun of free six months’ subscriptions is 
limited. 


Sign and mail this coupon at once 


H. L. BARBER : Publisher : CHICAGO 


Name 


Address —___ 
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What Others Say About 
“INVESTING FOR PROFIT” 


Ludlowville, N.Y., August 31, 1911. 

H. L. Barber & Co., Chicago, Ill., i 

Gentlemen: “Investing for Profit” has come to my desk, a few days ago, and I have 2,164 
volumes of books, and I must confess no book has so interested me as yours. I spent three nights 
faithfully till 2 o'clock in the morning, and it was hard to let go of it. There is more good, sound 
logic and good common sense in a few pages than I have ever seen or read. Anyone having a 
dollar to spare should take the advice of you. Had I had your book twenty years ago I should be 
able to take my comfort in old age. I shall take the opportunity now open, even in my advanced 
age in life—seventy years—and invest. Am a retired Baptist minister, living at Lake Ridge, N.Y., 
P.O., Ludlowville, N.Y. I have a beautiful home, 16-room house, barn, etc., along Cayuga Lake, 
one mile from station, twelve miles from Ithaca, N.Y. There is not a day but what you can see 
from forty to sixty autos go by. Am along the main road, not one inch of waste land, level, and 
the very best of soil. Your book has so taken hold of me that I cannot let it go. You will hear 
from me again. 


Yours very truly, 
C. F. W. 


Wonder, Nev., September 4, 1911. 
H. L. Barber & Co., Chicago, Ill., ; 
Gentlemen: Your book ‘Investing for Profit” to hand, and, on examination I find it to be a 
most meritorious work—a book that should be in the hands of every investor and prospective 
investor in the land. One article alone, ‘‘The Science of Investment,” is worth more than twenty- 
five years’ subscription to the work. l f 
Yours truly, 


H. F. A. 


Peru, Ind., September 3, 1911. 
Mr. H. L. Barber, Chicago, Ill., 

Dear Sir: In response to my card of recent date your most valuable magazine, ‘Investing for 
Profit,” has been duly received. 

I want to say the contents have been the most interesting reading I have had in many a day. 
I feel in absolute harmony with the sentiment and facts expressed therein, and the opportunities 
which you point out set my blood boiling. 

I invested every dollar I had in a proposition which, at the time, looked mighty good, but 
when I look at it now, it don’t look so good, as I got such a complete trimming that I am ashamed 
to tell how it happened. At any rate if there is anything to be gained by actual experience, I 
ought to commence to have a little sense by this time. WERT 


Toledo, Ohio, September 9, 1911. 
H. L. Barber, Editor, Chicago, Ill. 

Dear Sir: Since seeing your advertisement and receiving your bound book, constituting 
Volume 8 of ‘Investing for Profit,” and your letter of August 5th in reply to my inquiry, I have 
not directly expressed to you in words my opinion as to the merit of your work, although my acts 
may have said more than words. 

There are probably many educated people, some of whom really take themselves seriously, 
who never read advertisements, regarding them simply as decoys used to entrap the gullible and 
the unwary. Notwithstanding all that, I must plead guilty to reading advertisements, and am 
exceedingly pleased that I read yours. 

While it must be admitted that there is a vast amount of deception and fraud concealed back 
of advertisements, yet one must learn to separate the genuine from the spurious. I have been 
looking for something and I believe I have found it. It has been said that one’s highest success 
demands that he find, occupy and fill that place in life for which he is best fitted. 

It may be said that all knowledge comes from two mental acts, inspection and reflection, 
corresponding to the inductive and the deductive methods of reasoning which you have so ad- 
mirably combined in “Investing for Profit.” 

In these days of specialization in education to term your magazine “‘The Little Schoolmaster” 
hardly does it justice. It is a college course in a much neglected science, and I would commend 
it not alone to the gullible and the unwary, but to the skeptical and the wary as well. The first will 
find in it enough to render them immune from the lies of the stockjobber, and the second much to 


arouse a more wholesome confidence in the integrity of men. 
Yours very truly, 
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and Make Money—See the 3 World 


If you are master of this dort you are independent anywhere. 
It is the best profession in the world—it pays more money and 
the occupation is a pleasant one—the opportunities for a young 
man is far greater in this line than any other. 
My system of teaching by mail is a NEW IDEA—it’s different from others. 
I will so thoroughly train you that you will not only be able to drive a car but you 
can repair motors, overhaul cars, repair tires, repair launch engines, repair sta- 
tionary gasoline engines. You could go into the repair business if you wished to. 
READ THESE TESTIMONIALS—YOU CAN DO AS WELL 

“I have been driving a car now for a month, and I owe it all to your Course.”— Ramsey 
Stewart, Jansen, Utah. 

“I am working in a repair shop. Have increased my income $20 more per month so far and 
paces to get as high as $50 more per month.""—Jno. C. DeKoster, Lynden, Wash. 


“I am now working in the American Auto Co., was for- 
merly in the jewelry business.""—James Tronto, Providence, 


"ToT am now driving a Packard 30. Your Course helped 
me wonderfully.’ ‘—Edw. Hauler, New Orleans, La. 
“I am driving a Winton Six. I do all my own repair 
work.""—Edw. Sawyer, Montclair, N.J. 
“Your Course enabled me to get a good position, which 
has increased my income.'’—Geo. E. Davelarr, Prosser, Wash. 
“I was formerly eg bat am now in the auto repair 
business.””"—Geo. Milholke, Reinbeck, Ia. 

The illustration shows a picture of a repair shop ‘ 
opened by one of our students and his bank book 
with his first deposit—this, not so long ago—today 
he employs several men and has the agency for a 
car and is MAKING MONEY—his name is A. C. 


| WALKER, Vandalia, Ill. 


If you will send for our FREE 24 PAGE CATA- 
LOG—we will tell you how to get into the Auto 
business—we will also show you TESTIMONIAL 
LETTERS from students everywhere who are now driving cars, working in 
Auto Repair Shops, who have gone into the Auto Repair Business ‘and who are 
making money. 


We will do more — we will show you actual re- 
produced letters from BARNEY OLDFIELD, 
CHAS. DURYEA (the man who built the first Auto 
in America) and other leading Motor authorities— 
who endorse this system. 
Surely this system must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, Engine and Car- 
bureter; also a Manikin of an Automobile. The Manikan can 
be taken a and the models actually work. All moving parte 
on the models made of real metal. (Patents applied for.) 

Oue of the Models—It actually works The Course consists of 40 Instructions, 5 Models and a Mani- 

With this model youleara the principle kin, and examinations, diploma, etc. It costs but $12.00, right 
of a gasoline eagine, how toget now—~price advances soon. If you paid $1,000 you couldn't get 
valves, time the ignition, etc &@ better Course—nor as good a course. — 


Send Now for this FREE Book ae 


It r s ou all about the great Auto industry and the oppor- 
ties. show you how others got their start. It is interest- 
ing and r e 


DYKE'S CORRESPONDENCE SCHOOL OF MOTORING, “Sr couis, mo. 


A.L. DY KE is the man who originated the first Auto Supply Co. in America (1897), end wrote the Arst book ow Autos (1900). 
When other schools tell you they supply working models—make them prove tt—we can prove all statements we make. 
NOTE.—My system teaches you ELECTRIC IGNITION—you will learn the entire system of Electric lenition for al 

types of engines—from the battery to the magneto. You will learn how to time and set magnetos. We include o working mobe 

of e magneto with Course. This subject alone is worth the price. 


ELECTRICIAN 


PATENTS SECURED 


OR FEE RETURNED. Send Sketch for FREE 
PORT asto Patentability GUIDE BOOK and WH: A T 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One Million Dollars offered for one 
invention; $16,000 for others. Patents secured by us ad- 
vertised free in World’s Progress; Sample Free. 

VICTOR J. EVANS & CO. 
724-726 Ninth Street Washington, D.C, 


A STORY BOOK FREE 


Very interesting and instructive to those ranting the very best edge 
tools made. A postal addressed to Mack Co. +. 18 Brown's 
Race, Rochester, N. F., sole makers for more than thirty years 
of the famous D. R Barton tools, will } ring it with their catalogue. 
[ia writing mention this magazine.) 


Telegraphy Taught 


in the shortest possible time 


he Omnigraph Automatic Trans- 
mitter combined with standard key and 
sounder. Sends your telegraph mes 
Sages at any speed, just as an expert operator would. 
Five styles $2.00 up ; circular free. 


OMNIGRAPH MPG. CO., 41 Cortlandt St., 


WORK BENCHES 


Drawing Tables 
Boards, Cabinets 


Dowels, special turnings and 
woodwork to order 


HENRY ROWE MFG. CO. 
NEWAYGO, MICH. 


New York 


Are You Personally 
Acquainted with 
these Men? 


T.C. Martin, of N.E.L.A.; J. A. Switzer, 
Cons. Engr.. University of Tennessee: ALBERT 
SCHEIBLE, Research Engr.; W.T. RYAN, Cons. 
Engr.; R. B. MATEER, E.E. for Gr. West. Pwr. 
Co.; A. M. SCHOEN, A LE.E.; H. H. Norris, 
A.LE E.; a L. S. RANDOLPH, A.LE.E. and A.S. 
M.E.; J. W. FRAZER, A.LE.E.; W. J. CANADA; 
STEPHEN Q. HAYEgs, A.LE. E.; H. E. McDERMID, 


Chief Cons. Engr., Allis-Chalmers Co., and many 
others, equally prominent, make up the contribut- 
ing editorial staff of Southern Electrician. 
The result of their effort is a yearly volume of 
over 500 reading pages constituting a veritable 
electrical encyclopedia for electrical engineers of 
responsibility. 


$1.00 buys Southern Electrician two years 
and a copy of Elec. Eng’rs. Hand Book, 414 pages, 
238 illus. The best bargain you ever bought, but 
money back if you ask it. 


This offer is to new subscribers only and will 
not be accepted through news companies or agents. 


SOUTHERN_ ELECTRICIAN 
Grant Bidg.  :: " Atlanta, Ga. : 
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When Training Counts 


**Yes sir, I’ve been with you going on five 
years and | think | deserve a raise.’’ 


You are right “‘up against it” when you ask for a raise 
if the only recommendation you have is ‘“‘years of service.” 
This will never get you anywhere. You must have special 
training; you must demonstrate to the boss that you are 
more valuable to him on account of this special training; 
on account of preparing yourself to fill the shoes of the 
man just ahead of you. Then if you can’t get what nbs 
think you’re worth, there are always hundreds of other 
jobs open to the trained man. 

Length of service will decrease your efficiency rather than 
increase it. Five years ago you were a younger man; you had 
more ambition; you could do more work—you had something 
to look forward to. Today, If you have not been improving 

our mind, if you haven't been training yourself for a better 
fo b, you are in arut—you have been grinding away at the same 
old ‘job. Your employer may value your services, but you are 
probably worth only what he pays—no more. 


How the American School will give you 


the training you need 


The American School of Correspondence was estab- 
lished fifteen yenara ago for tho benefit of ambitious men and 
women everywhere, This achool makesit possible for you to 
obtain the education and training you need without leaving 
home or giving up your work. It will bring a practical college 
course to you right in your own home. No matter where you 
live, the American School will train you in any branch of 
E neering, Business and Law, or prepare you for en- 
trance into any resident college. 

Write the American School now, while the subject of mak- 
ing more money ison your mind. B8tate how gar you went in 
the public schools, what you are doing now, and what you would 
like to be. Your case will receive special attention, The 
American 8chool will tell you the best and aui kost way to 
better your condition and get more money. Check the ogu pon 
and mail it now. Don't fot this matter drag another dry. 
Another year might slip by and find you at the same old job 
and prospects for a raise very slim. 


NOTICE — The American Scheol has been established 15 
years and is not connected with eny other school using the 
name ‘‘American.’’ We do not employ agents. 


American School of Correspondence, Chicago, U. S. A. 


=n m m m ee eee eee 
Your Opportunity Coupon 

Check the course you want end mall the coupon now 
American School of Correspondence, Chicago, U. S. A. 


Please send me your Bulletin and advise me how I can qualify for 


the position marked “X.” Me 4 0-13. 
c... Fleetrical Engineering .. Lawyer 
eee Klee. Light & Power Supt. . Rookkeeper 


eo. Stenographer 
-... Private Secretary 
.... Accountant 
... Cost Acconntant 
-.. Cert’fd Publie Acetat 
eee Auditer 
-...- Business Manager 
»...Fire Ins. Inspector 
oes. Fire Ins. Adjuster 
... Fire ius. Expert 
.... Moving Pieture Op'r 
. Sanitary Engineer 
. Reelamation Bug’r 


.Fleetrical Wireman 
s... Telephone Expert 
oe Architect 
oo. Bullding Contractor 
eee Arehbitectaral Drafteman 
oo Mtrnetural Engineer 
-.. Comerete Engineer 

. Civil Engineer 
=.. Surveyor 

.. Mechanleal Eugtneer 
eee Mechanical Draftsman 
-+. Steam Engineer 
... Stationery Engineer 
... Gas Engine Kngineer 
... Automobile Mechanieian 
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XX ELECTRICIAN 


Its Hard to Beat a “Red Devil” 


is what every mechanic has said of our 


No. 1650 
‘ BONDED” 


new “RED DEVIL” Bonded Plier 


Yes, it 1s hard to beat ANY “RED 
DEVIL’? tool in quality. Our No. 1650 
Bonded Plier is guaranteed for TWO 
YEARS' service. A more satisfactory 
tool has never been produced anywhere 
by anybody else. 

Your local tool store has it on sale ask for 
“RED DEVIL" Bonded Side Cutter, but if 
your local dealer can’t supply, send us $1.75 and 
one only sample pair, size 8-inch, will be sent 
you prepaid. 


SMITH & HEMENWAY CO. 


160 CHAMBERS STREET New York, U.S.A. 
(‘Red Devil” Electricians’ Snips are absolutely perfect) 


VENTRILOQUISM 


Learned by toy Man or por at Home. Smal) cost. Send today 2c stamp foe 
Sarticalars and proof. A. SMITH, Roum 41 823 Bigelow St., Peoria, 


HOROLOCICAL DEPARTMENT 


BRADLEY POLYTEOCHNIO INSTITUTE 


Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST AND BEST WATCH SCHOOL 
IN AMERICA 
We teach Watch Work, Jewelry, En- 
graving, Clock Work, O uition 
reasonable. Hoard and rooms near 

school at moderate rates. 
Send for catalogue of Information. 


Brandes’ Wireless Receivers 


The wireless head- 
set plays such an im- 
portant part in long 
distance receiving that 
the utmost care must 
be taken in the select- 
ion of an efficient pair. 
We send our receivers 
on 10 days’ trial. 


Send stamp for descrip- 


Our $13.00 Set live matter. 


C. BRANDES, INC., 109-111 Broadway, New York 


Agents for 


San Francisco, FORD KING, 610 Balboa Building 
Chicago, DAWSON & WINGER ELEC. CO., 727 So. Dearborn St. 


DUCK’S 


CA STANDARD GOODS. 
COMMERCIAL AND EX 
n ercia: Motors: 175 pp flash lights, lighting 


n irroscopes, railways, and electrical and mechanical books. 


AND MECHANIC 


BIG 325-PACE 


ELECTRICAL & WIRELESS 


Will be mailed to you upon receipt of 6c, stamps or coin, which you may deduct on your first purchese of @1. 
low prices prohibit distribution except to those really interested. Most elaborate catalog in tts line. 
CATALOG CONTAINS OVER 


PERIMENTAL USE, with complete diagrams; 15 pp. Telegraph Insts.; 25 pp. Toy and Com- 
ants, ammeters, automobile accessories, launch lighting outfits, tools, pocket knives, Victrolas, 


The J. J. DUCK COMPANY, 423-5 St. Clair Street, TOLEDO, OHIO 
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ATTENTION, MECHANICS! 


A New and PRACTICAL TOOL Just 


SOL ARE. HOLE 


DRILL 


wil also drl oval, ræciangıdar and helround holes. Mede ol the beet steel $1.80 rea sev 
aat Quids. 


of Ortll end 


Sent papan an 
fae oo emu. 


Perruean free 
Peole s bed saento, 
rele + Speiet 

pee. 2 Far 


s 
eo» 


in 4, 34, 56, i$. X end 17 sizes for metal of wood, 2 kinda; will lest a kietime. 
Special or larger Sizes mace to order. To advertse PRICE ONLY 


FREDERICK STOLLE, 
e> r eens ` teara 


Let Patents Make You Rich 


Perfect Patents Obtained for Fee of $25. 


No misleading offers, but careful work 
Booklet free 


HARRY PATTON 
350 McGill Bldg. - - Washington, D.C. 


» WOULD YOU 


y visible 


Snow this wren 
ty ‘writer to your friends 
an d let them see wherein it 
excells any $100 Type- 
| writer made, if we would 
send one to you Free of One 
Cent of Cost for you to 
ke ep forev: ras your own? 
- Ther 1 on a postal card, or 
=a) rin le or o us , simply 


ay: M ily Uiculal 


EMERSON TYPEWRITER CO., “Box 33 Woodstock, il. 


Blue Process Paper 
Blue Printing 
Drawing Materials 


Chas. E. Moss *9,BR0AD STREET 


YOUR OPPORTUNITY! 


Mica or Micanite in sheet or any special O e seocsuoute 
rices Samples for stamp. { Aluminum, iron, steel, 
ronze, in sheet, strip, rod, wire and other forms. { Pistia, bas 
and sterling silver forall purposes. { We do smali accurate machine 
and bench work for instruments and electrical ap ch (If yeu 
need machine tools, vices. pulleys, smal! gas or oi nel roa = siira 
do well to state \ our requirements {f We make a specialty o 
cal and scientific books; 32-page book ailoga for 2-cent peia 
{Other liste of tools, workshop outfits, sto tteries. water matese, 
marine engines, etc., etc., send stamps for those you are interested ta. 


WOODrIDE ELECTRICAI SHOP, Newark, NJ. 


EARN TELEGRAPH 


Morse or Wireless, Station Agency work 
l:o taught. i, Splendid op ay aliler Grad- 


uates assis 


CATALOG 


Great cost of catalog and 


SAVE 25 PER CENT 


100 PP. WIRELESS INSTS. FOR 


ELECTRICIAN AND MECHANIC 


Preserve Y our 


ELECTRICIAN 
and MECHANIC 


€ How often have you wished to read an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 
practical binder. You can now have your ELECTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 


advertising matter. 


@ The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. It is 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


_ Wot NWI 


HOME 


q No punching of holes is necessary—just a slight slit between the pages with a 
pen knife, the insertion of a metal clip, and the magazine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


@ Merely send us your name and address on a slip of paper. Simply say, “Send me your 
binder. I enclose $1.00.” The binder will be sent promptly, all charges prepaid. Or send 
us $3.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue ° Boston, Mass. 


with advertising matter, or eighteen numbers without 


xxi 
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WIRELESS ENGINEERING COURSE. 
X- eA WA 


y 
You can secure the entire e If you are a serious ex- 
au by i e to Consulting Engineer perimenter keen hope io do 
e Marconigrap ig something big in wireless 
running serially, a lesson of the work you must first master 


in each issue. Marconi Company fundamental principles. 
FIRST LESSON IN EE DECEMBER NUMBER 
= Sa THE MARCONIGRAPH oe fee ee 


A FULL SIZE, 48-PAGE, ILLUSTRATED MONTHLY MAGAZINE OF WIRELESS TELEGRAPHY 
Subscribe Now - - A Dollar a Year 


MARCONI PUBLISHING CORPORATION, scurhaveatsists. New York City 


Wireless Operators!! 


Our new SPEED CODE CHART will teach 
you to Receive from the Fastest Operators. 


Keep it before you and you will lose no signals. 
Full directions accompany each chart. 


Sent postpaid for 25 cents, or given FREE with 
one new subscription to ELECTRICIAN AND 
MECHANIC, if requested when subscribing. 


SAMPSON PUBLISHING COMPANY 


221 COLUMBUS AVENUE : 3 BOSTON, MASS. 


ELECTRICIAN AND MECHANIC 


The New Industry 


and the 


Old Inefficiency 


@ A series of articles on the Industry of producing 
new wealth from the ground at maximum efhciency 
by the application of scientific methods of directing 
power, utilizing capital, employing transportation 
and guiding research. 


Did yoa read the first article? 


The New Agriculture 


By Dr. Edward A. Rumely 


Cassier’s Magazine 


The Engineering Monthly for Everyone 


You should read it and the articles 
to follow discussing such subjects as 


The Replacement of Man and Animals by Power 
Machinery. 

Methods of Increasing the Productivity of Present 
Acreage. 

Relations Between Agricultural Development and 
Transport. 

noe in the Development of New Food 

ts. 

The Power Tractor and its Work for Agriculture. 

Local Residence Centres in Agricultural Districts. 

Developments in Agricultural E:ducation. 


Each prepared and presented by a Specialist. 
You cannot afford to miss these articles. 


Q They point the way to an opportunity immedi- 
ately before us, the greatest opportunity which has 
yet been placed in the hands of an active, ambitious 
and indomitable people. 

U They show the way the procession is going and 
how to get ahead. It is being ahead that counts. 


Six months’ trial subscription te CASSIER’S 
MAGAZINE, including this first article, for 
ONE DOLLAR. Yearly subscription, $3.00; 
Current number, 25 cents. 


Don’t miss this Series of Articles 
The Cassier Magazine Co. 


12 West 3ist Street z: z New York 
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Library at 
Almost Half 
The Regular Price 


This seven volume set of electrical bocks—the 
most complete and up-to-the-minute reference 
work of its kind ever published—now offered at 
a discount of almost 50%. You, whether 
student, worker or expert, can gain from these 
books an intimate knowledge of your work— 
knowledge which will eventually mean success 
and higher pay. The work of thirty-two ex- 
perts, this library is recognized as a standard 
reference work by technical schools, libraries 
and practical men throughout the country. It is 
the accumulated knowledge of the whole elec- 
trical world, a store of information from which 
you can continually draw knowledge— power. 


The American Scheol’s Cyclopedia of 


Applied Electricity 


contains 3,200 pages, 7x10 inches; 2,600 illustrations, full paye 
plates, diagrams, etc.: hundreds of valuable tables and formulas; 
c.refully cross-indexed for quick, easy reference. books are 
substantially bound in half red morocco, gold stamped, and are 
printed in large clear type on special quality paper. 


{important Sabjects Covered by These Great Books 
Theory, Caleniation, Design and Construction of Generators and 
Motors — Flectrical Measurements — Electrie Wiring — Eleetrie 
Welding—Types of Generators and Motors—Management ef Gen- 
eraters aud Metors—Sterage Ratteries— Eleetric Lighting—-Alter 
aating-Current Machinery— Station Appliances—Power Stations— 
Power Transmission — Central Station Engineering — Electric 
Rallways, ineluding Single-Phase — The Elcetrie Telegraph — 
Telephone Faquipment, Systeme and Operation — Wireless Tele 
graph and Telephone—Telant bone, ete. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination; returnable at our 
expense if the books do not contain the information you want. If 
you keep the books, pay $2.00 seven davs after receipt and then $2.00 
a month until you have paid the special introductory price of $19.80. 
The regular price of this great Cyclopedia is $35.00, 

Just fillin and mail the coupon. 
examine the books. We know they'll be worth many times 
their costto you. Mail the coupon now and you will receive 
your books promptly. 


Another Great Free Offer 
With ever. setisin tides a year’s Consulting 


1-18 
Membership. regular value, $12 00. entitling you 
to the free advice of a staff of expert Electric A. 8. of €. 


al 
Engineers. This will give you pra: tical 
help in handling working problems which K me EA B 
are too specifi: to be taken ur in detail fe) of Applied lee: 
in the cyclopedia. There will be no oe) a ` B 


icity for seven 
limit to this service. A single a ay ‘ 
ens solved for you might Ke ees ree exanana | 
pe worth more than the fret gM GZ” sinn seven days and $ °0 


a month until I have pad 
American School of 


It won't cost you a cent to 


E&M ff 


$19.89; otherwise I will notify 

Ny you and hold the books subject to 
your order. Title not to pass until i 

fully paid. B 


ssoooocooeosvoco sesesseesseresse- VHTHTD 


OCCUPATION. cccvcccccccccessccscconnensenseves FOET } 


EM PLOVER eeeeeeasesen see Seats anes @eceeoadbeseesaeteee SBeoveceeresed 
mmm m Em eee ee eee ee 


XX1V 


SALE AND EXCHANGE 


Advertisements under his heading, without display, 


will cost 3 cents per word; 25 words or less, 


charge of 75 cents. Black-faced type, 4 cents per ward: 
minimum, $1.00. 


Cash must accompany each order, or advertisement will 
not be inserted. 


ADVICE AND CONSULTATION 


ADVICE, PLANS, DRAWINGS, etc., on Electrical, Me- 
chanical, Aerial Engineering. J. P. SCHROETER, 1321 E. 
S6th St., Chicago, Ill. 


IDEAS DESIGNED AND DEVELOPED. Workin 
drawings, patent drawings and blue-printing. JULIA 
FORREST COM PANY, Desk F, Box 362, Providence, R.I. 


AERONAUTICS 


JUST OFF THE PRESS! “ BUILDING AND FLYING 
AN AEROPLANE," by Chas. B. Hayward. A 
handbook covering the building of small models and of full- 
sized gliders and machines; also detailed drawi with dimen- 
gions of all parts, methods of shaping struts and ribs, form of 
running gear, form and size of ailerons and rudders, stretching 
fabric, mounti motor and assembli complete machine. 
General instructions for flying are carefully laid down; method 
of control, banking on the turn, and what to do in case of failure 
of any Ae or the stopping of the motor. 160 pages, 534 x 8; 
a lustrated. Price, $1.00. Published by AMERIC. 

OOL OF CORRESPONDENCE, Chicago, Ill. 


BOOKS AND MAGAZINES 


A.8S.C. SETS and odd volumes of books on en- 
gineering, wireless, mechanics, shopwork, etc., 
new and second hand. Few schoiarships for sale. 
Bargain. GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


FOR SALE.— Electrician and Mechanic from December, 1907 
to January, 1913. Five years complete. Sell to highest 
bidder. R.S. ARNDT, 1612 Highland St., Columbus, Ohio. 


FOR SALE.—One set five volumes A.S.C. Applied Elec- 
tricity. Cost $18.50. Willsell for $14.50. HENRY GUYAZ, 
Medicine Lodge, Mont. 


BUSINESS OPPORTUNITIES 


GREATEST OFFER EVER PUT IN PRINT. §2.50 
book for only 10 cents. 142 red-hot secrets ex 
faction guaranteed. F. & S. CO-OPERATIVE ASSOCIA- 
TION, Box 605, Columbus Grove, Ohio. 

WANTED—SALESMEN. Earn $250 per month; sell 
dealers highly advertised article. Samples not necessary. 
ELATO CO., Station L, New York, N.Y. 


MAKE $100 to $500 a month and get out of the 7 o'clock 
crowd. Opportunity of a life-time. Free particulars. Ad- 
dress REAL ESTATE ‘CORRESPONDENCE SCHOOLS, 
1528-30 Masonic Temple, Chicago, III. 


GUMMED STICKERS, 
Specialties. Catalog free. 
Philadelphia, Pa. 


BIG PROFITS.—Open a dyeing and cleaning establishment, 
little capital needed. We teach by mail. Write for booklet. 
BEN-VONDE SYSTEM, Dept. A-F, Charlotte, N.C. 


$50.00 PER WEEK and up, how far up depends on you. 
Enormous sums are being ma e by Oxygenator salesmen—one 
has made $21,500 in three years; another $6,000 in one year; 
another $4,500 in six months. Must have at least $500 to 
invest. WESTERN OXYGENATOR CO., Beatrice, Neb. 


3.000 for $1.00. Advertising 
Mac TAGGART, 1235 Arch St., 


ELECTRICIAN AND MECHANIC 


ELECTRICAL 


ELECTRICITY. Are you interested? If so, we can teach 
you all kinds of wiring, from the simplest to the most complie 
cated, by our Blue-Print-Chart-Method. It is so simple any- 
one can understand it. We show you how to wire for all kinds 
of bells, annunciators, telephones, house wiring, conduit, 
theatre, isolated plants, dynamos, transformers, arc lights, 
special treatise on all kinds of motor wirin Write now for 
information. ELECTRICAL WIRING DIAGRAM CO., 
Box C 173, Altoona, Pa. 


WANTED.—High-tension 10 h.p. Magneto, 2 or 4 cylinder, 
and wireless apparatus for amateur. Write GUY W. BUTLER 
Oldtown, Me. 


25 CENTS BUYS a dandy cloth-bound book, entitled 
“Mechanical World Electrical Pocket Book for 1912,” giving 
various tables, quantities of valuable and practical informa- 
tion on dynamos, motors, transformers, converters, balancers, 
measuring instruments, tables of gauges, heating, welding, 
etc. SAMPSON PUBLISHING O., 221 Columbus Ave., 
Boston, Mass. 


HELP WANTED 


LOCAL REPRESENTATIVE WANTED. Splendid in- 
come assured right man to act as our representative after 
learning our business thoroughly by mail. ormer experience 
unnecessary. All we require is honesty, ability, ambition and 
willingness to learn a lucrative business. No soliciting or 
This is an exceptional opportunity for a man in 
your section to get into a big paying business without ee 
and become independent for life. Write at once for full 
ticulars.s NATIONAL CO-CPERATIVE REALTY C M. 
PANY, H-453 Marden Building, Washington, D.C. 


MACHINERY 


MODELS TO MAKE.—Developments of models for me- 
chanical and free-hand drawing students. Agents to introduce 
them into schools, 20 cents per copy. A. J. BECHTOLD, 
Havre de Grace, Md. 


MECHANICAL 


25 CENTS BUYS an invaluable cloth-bound book, entitled 
“Mechanical World Pocket Diary and Year Book for 1912.” 
Some of the subjects covered are steam turbines and boilers, 
gas and oil engines, shafting, gearing formulae, belting, screw 
threads and cutting, verniers and micrometers, ball and roller 
bearings, etc. SAMPSON PUBLISHING CO., 221 Colum- 
bus Ave., Boston, Mass. 


I WISH TO FIND OUT how many are interested in wind- 
m Please drop a postal to E. A. FINCH, Sound Beach, 
onn. 


WANTED.—4 or 6 in. screw-cutting lathe, 
eas Reasonable price. HAROLD B. NILES, Selby, 
a akota. 


MISCELLANEOUS 


Makes 
to new. Write fer sar aa CAST IRON B ING CO.. 


8 


FREE TUITION BY MAIL.—Civil ah Canes 
drawing, stationary engineering, ce vais 
poultry, normal, bookkeeping, shorthand ‘and ' Bpewettng 
courses. For free tuition, apply CARNEGIE LLEG. 
Rogers, Ohio. (tf) 
YALE AUTOMATIC ADDING MACHINE. AN 
made of steel. nickel-plated and warranted accurate. 1. 
prepaid. YALE MFG. CO., Dept. F 1, Newark, N.J. 
INVEST in 6 per cent. Conrad City, Mont., Water Bonds, 
$100, $500 and $1,000 denomination. Recommended by 
bankers. Send for particulars. L.N. ROSENBAUM, Munici- 
fi Corporation Bonds, 214-218 Haight Building, Seattle, 


ELECTRICIAN AND 


SR DE E 
MISCELLANEOUS 

A SN i SOS TT I TES 

TO EXCHANGE—Silver-plated band and orchestra horn, 


and also cornet for jeweler’s lathe or small screw-cutting lathe. 
FRANK CLOUSE, Spring Valley, Minn. 


SPECIAL FORMULA for making a rich black on brass for 
25 cents. CHAS. SMISOR, 4001 Drexel Boulevard, Chicago, 


MOVING PICTURES 


FOR SALE.—Moving picture films, 1 cent a foot. 
$40. H. DAVIS, Watertown, Wis. 


Machine 


PATENTS: 


PATENTS OF VALUE. Prompt and efficient service. 
No oe inducements. Expert in mechanics. Book 
of advice and Patent Office rules free. CLEMENTS & 
CLEMENTS, Patent Attorneys, 707 Colorado Building, 
Washington, D.C. 


PATENTS secured and trade-marks registered. You get 
honest personal work backed by ten years’ experience. Write 
today. GEORGE A. HUTCHINSON, 726 Loan & Trust 
Bidg., Washington, D.C. 


et Pe, 

C. L. PARKER, Patent Attorney, 952 G St., Washington, 
D.C. Inventor's handbook “Protecting, Exploiting and Sell- 
ing Inventions,” sent free upon request. (4) 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results. 
Promptness ass - Send sketch or model for free 
search. WATSON E. COLEMAN, Patent Lawyer, 
624 F Street, Washington, D.C. (8) 


PATENTS BRING FORTUNES.—Our free book tells 
how. Send sketch for free opinion as to patentability. Best 
references from inventors of many years’ experience. WM. 
De OORE & CO., 506 Loan and Trust Bldg., Washington, 


: PATENTS EXPLAINED in my free books ete | what 


you should know, what to invent, what sof to invent, how to 
H. L. WOODWARD, 


sell your patents, etc. Write today. 
903 G St.. Washington, D.C. 


HAVE YOU AN IDEA? Send sketch for free 
opinion. If favorable, will report exact cost. No 
attorney fee until patent is allowed. *%ATISFIED 
CLIENTS IN VERY STATK. OBED BILLMAN, 
Main Office, Cleveland, Ohio. 


PHOTOGRAPHY 
KODAKS, CAMERAS, LENSES—Everything photo- 
graphic. We sell and exchange. Get our latest bargain 
s; save money. C. G. WILLOUGHBY, 810 Broadway, 
New York, N.Y. (tf) 


WE BUY, SELL AND EXCHANGE. Bargains in micro- 


xopes, telescopes, binoculars, cameras, etc. Bargain list 
sat. KAHN & SON, Opticians, No. 54 John St., New York, 
N.Y. Established 62 years. 


WIRELESS 


FOR SALE.—Like new, one Murdock wireless key. $4.50 
me Murdock small V.C., $2.00; 2 in. coil. $6.50. SUPERIOR 
WIRELESS CO., 185 Congress St., Buffalo, N.Y. 


POR SALE.—3 k.w. Commercial Type Wireless Sct, 500- 
mile range. Suitable for yacht or college. DeForest receiving 
apparatus. CHAS. COLLINS, Somers Point, N 


RFOR TRADE.—One-Sixth k.w. closed core wireless trans- 
former for 2 in. spark coil or receiving apparatus or what. 
A. H. HJORTH, Meadowdale, Wash. 


SEND 15 cents for best yet, formula for electrolytic detector. 
NEIL G. VAUGHAN, Strong, Me. 


POR SALE.—Twelve-disc quenched spark gap; condition 
Sere Discs only $10.00, with mica washers $11.00. S. W. 
EAN, 4 Eliot Road, Lexington, Mass. 


FOR SALE.—Set Brandes Improved Navy Phones, new 
$10.00; 1 in. Manhattan coil, $2.50. W. KEENAN, 6316 
Jackson Park, Chicago, Ill. 


MECHANIC 


OUR VERY USEFUL 


HANDBOOKS 


A SMALL ELECTRIC MOTOR TO BE BUILT 
WITHOUT CASTINGS. 


By Wm. C. Houghton.......cccessccccccccces $8.10 


HOW TO MAKE AN ANNUNCIATOR. 
By T. E. O’Donnell 


HOW TO GRIND AND SET EDGE TOOLS. 
By M. Cole............. 


MAKING AND FIXING ELECTRIC BELLS AND 
BATTERIES. 
By M. Cole. ...........-% 


TEMPERING STE ANNEALING AND CASE 
HARDENING IRON. 
By M. Cole. ....cccccssccces 
DIES STAINS, INKS, LACQUERS, VARNISHES 
AN RATA SPASA 
By Chas. G. Leland and Thos. Bolas......... 
WOOD-CARVING FOR BEG 


INNERS. 
By Chas. G. Leland. Revised by Frank H. Ball 


GOUGE-WORK AND INDENTED WOODWORK. 
By Chas. G. Leland and Rev. P.C. Lambert... 


DESIGNING AND DRAWING. 
By Chas.G Leland EE A 


SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mass. 


Books at a Bargain 


We have at the opening of the fall season, before 
ERTA our shelves, some excellent books which 
are slightly shop-worn. We will sell them at a con- 


siderable reduction. When ordering make two 


three selections, as the supply will not last long. 
4.00 
3.00 


2.00 
1.50 


epee erereeeeeseesneeeeeaee 


Steam E e Indicator and its Appliances. 

Wm. Houghtaling...............006 ~- 2.00 
An Introduction to Electricity. Bruno Kolbe... 3.00 
Modern Steam Engineering. Gardner Hiscox 3.00 
Engineers’ Handbook. Prof. Henry Adams.. 2.50 
Diagrams of Electrical Connections. Cecil 

P. Poolen ie 2/55 Saw sas rer Ses eee - 2.50 
Engineering Practice and Theory. W. H. 

akeman.......essessesssossososooo 1.00 
Hand Book for Mechanics. F. E. Smith..... 1.50 
The Gem Cutter’s Craft. Leopold Claremont 5.00 
The Progress of Marine Engineering. T. Main 75 
The Dreadnought Boys on Battery Practice. 

Capt. Wilbur Lawton..........s.s.so - 50 
The Bungalow Boys. Dexter J. Forrester....  .50 
Aerial Navigation. Albert F. Zahm........ - 3.00 
Electric Wiring. Joseph G. Branch......... 2.00 
Hand Porko Thomas F. Googerty...... - 1.00 
Practical Pattern Making. F. W. Barrows... 2.00 
Electrical Wiring Diagram and Switchboard. 

Newton Harrison..........0...0.eeeee 1.50 
American Compound Locomotives. Henry F. <6 


VSPA a E E bee Gorges was ural Gvk, ose E a ade 
Paathemauce of Applied Electricity. Ernest H. 


Flying Machines Today. William D.Ennis.. 1.50 
1.00 
Electricity Explained. 


.. 1.00 
Questions and Answers for Automobile Stu- 
dents and Mechanics. Thomas H. Russell 1.50 


SAMPSON PUBLISHING COMPANY 
Boston, Mass. 


221 Columbus Avenue ‘3 


2.08 
1.50 


1.00 
TS 


ELECTRICIAN AND MECHANIC 


A DANDY XMAS GIFT FREE! 


With a Trial Subscription to MODERN ELECTRICS, “The Electrical Magazine for Everybody” 


i Electric Thriller 
Little Hustler Motor This machine has recently bee? im- 
This well-known motor is a complete speci- | proved, mounted on a polished base. brass 
men of e'ectrical science and workmanship. arta, nickeled. The Little Shocking 
It is 3% inches high, finished in black achine is a surprise in mechanical per- 
enamel with nickel-plated trimmings. Has fection and finieh. Can be manipulated 
a three-pole armat: re, causing the motor to to make a giant tremble or not to injure a 
start without assistance when the current is child. 
applied It drives a fan at a high rate of Every boy wants one for instruction 
speed and is fitted with a pulley for running and experiment, It is a veritable Fun 
mechanical toys, models, etc. Factory. 


i Price $1.00, postpaid, or given free Price $1.00, postpaid, or given free with one 
with one yearly subscription to Modern Electrics for $1.50. | yearly subscription Modern Electrics for $1.50. 


Bleriot Monoplane ae ara has a 
47 Pertect Prac plendid Tools. Inhendsome 
Thlenedel tanaeces Teen acid Grel nickeled case, pocket size, for pocket, desk, home, automo- 


for leas than $2.00, but fora limited time bile or shop. All of fine steel A 20th century marvel. 
only we will send it ure paid absolutely Made on honor. Sold on guarantee. Money back 


free with a trial subecription. if not satisfied. 


Price $1.00, postpaid, or given free Price $1.00, porpal or given freo with one 
with one yearly subscription to Modern Electrics for $1.50. | yearly subscription to Modern Electrics for $1.50 


Now about Modern Electrics, the wonderful, big, interesting electrical magazine that keeps you informed of all that is new 
and novel in electrical achievement. There isa growing tendency among the ever ap-to-date American public to keep in touch with 
the times not only in business, politics and art, but in science and invention as well. odern Electrics is a profusely illustrated 
monthly, which fully describes these subjects and written so you can readily understand it. 


The Authority on Wireless. For the Novice, the Amateur, the Experimenter and the Student 


Every home should take at least one semi-technical electrical magazine and keep up-to-date on the new wonders and advances in elec 
tricity— Modern Eiecctrics illustrates and describes these subjects in a style that can be read and understood by every member of the 
family, particularly the young man and boy. Itis nearly five years old and contains from 113 to 144 pages rte As 150 a Copy $1.50 a 
year. ells you how to make things at home; contains an experimental department and answers your questions free. The brightest 
and most interesting ‘*Plain English’’ electrical monthly magazine published. 


The magazine to read if you want to keep up-to-date on wireless and pregrees in electricity. ; 
We want you to become a permanent reader and to that end offer fora limited time only with one year’s anbscription at the regular 


annual rate your choice of the above offers free. Money efunded Immediately f not Pleased in Every ay. 
Send. $1.50 to-day in cash, stamps, odern Electrics Magazine 


M.O. or check, and get Lagat ph Electrics 
for one yearand we will send you the gift 270 Fulton Street, New York, N.Y. 


you select, prepaid, Absolutely Free. 


oe 


General Electric Review 


A Monthly Magazine for Electrical Engineers 


THE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 
other electrical journal in existence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants ; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 
tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. | 


“Dr. Charles P. Steinmetz’s article in the December number, ‘Abnormal Strains in 
Transformers’ is the eighth contribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


i 
| 


General Electric Review, Schenectady, N.Y. 
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SAVE MONEY on MAGAZINE CLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


For the convenience of readers who wish to subscribe to more than one magazine we have arranged this page, 


which contains a list of the leading general, photographic and mechanical magazines of the United States. 


It saves 


you time, money and trouble to order all your magazines at one time from a reputable house, which can always be 


reached 


to adjust complaints. 


Do not pay your money to unknown solicitors, but send your orders to us. 


Subscrip- 


tions may begin at any time, need not all be sent to one address or begin at the same time, and may be either new or 


renewal, unless otherwise specified. Remit by postal money order. 
Periodicals sent to 


tion. 


proper rates for such subscriptions. 


If you do not find the periodicals you want listed on this sheet, write to us for terms. 


quoted by any reliable agency on any periodical or combination. 


DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


It personal check is used, add 10 cents for collec- 
anada and foreign countries cost more to cover the postage. 


Always ascertain from us the 


We will duplicate the prices 


Class Number: ELECTRICIAN AND MECHANIC 24 
ý POPULAR PHOTOGRAPHY 15 
s a AMERICAN PHOTOGRAPHY 24 
— Cost 
63 x 5 = $3.15 
Class Class | Class ' Class lass 
No. Publication No. Publication No. Publication | No. Publication No. Publication 
pea ee i es ee ee Rae ee ee, 
25 Abel's Photographic | 23 Cosmopolitan 8 Housewife 70 North American 23 Short Stories 
Weekly 70 Country Life in, 50 Independent Review 45 Smart Set 
25 Adventure America 95 International Studio | 24 Outdoor Life 30 Strand 
33 Aeronautics 53 Craftsman 100Iron Age (w) 50 Outing 50 Suburban Life 
nslee’s SO Current Literature | 40 Iron Age-Hardware 60 Outlook 23 Sunset 
30 All Story Magazine 23 Delineator 8 Ladies’ World , 25 Overland Monthly | 40 System 
Amateur Photog- 12 Designer 90 Life 20 Pearson's Magazine | 23 Technical World 
rapher's Weekly | 37 Dress 35 Lippincott’s 24 Photo Era | 50 Travel 
35 American Art News | 20 Electrical World(m) | 60 Literary Digest ' 20 Photographic News | 22 Violinist 
erican Boy 60 Electrical World(w) | 20 Little Folks 27 Photographic Times 10 Violin World 
American Homes & | 24 Electrician and 30 Manual Training 50 Photo Miniature , 70 Vogue 
Gardens Mechanic Magazine 23 Physical Culture ; 47 Wilson's Photo. 
80 Amer. Machinist (w) | 26 Electric Journal 9 McCall’s Magazine : 17 Pictorial Review i Magazine 
23 American Magazine , 23 Etude (for music 23 McClure’s Mag. 23 Popular Electricity |25 Woman's Home 
24 Amer. Photography ` lovers) 40 Metal Worker | 60 Popular Magazine Companion 
19 Amer. Motherhood , 23 Everybody’s 23 Metropolitan 15 Popular Photog’y | 37 World's Work 
Argosy 23 Field and Stream 56 Model Engineer &/| 9 Poultry Herald . 35 Yachting 
35 Arts & Decoration 47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth’s Companion 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
uto. Dealer & 23 Garden Magazine 17 Modern Priscilla 18 Practical Engineer 
Repairer 18 Gas Engine (2 years, class 23) : 40 Printers’ Ink i 
17 Black Cat 20 Gas Power 17 Mothers’ Magazine | 30 Railroad Man's , The following maga- 
27 Blue Book 8 Gas Review 60 Motor Magazine zines are sold only at the 
17 Boys’ Magazine 23 Good Housekeeping 35 Motor Boat 23 Red Book full subscription price 
Building Age 20 Harper's Bazaar :17 Motor Boating 35 Review of Reviews ‘and are never clubbed. 
Bulletin of Photog. | 70 Harper's Magazine | 18 Motor Cycle Illus. | 35 School Arts Maga- | Ladies’ Home Jri. $1.50 
Mera 70 Harper's Weekly 17 Motor Print | zine Munsey’s ....... 1.50 
> Camera Craft 23 Hearst’s Magazine i23 Musician , 60 St. Nicholas Popular Mechanics 1.50 
7 Camera Craft(new) , 12 Home Needlework | 45 National Geograp'ic | 40 St. Nicholas (new) | Saturday Ev. Post 1.50 
10Camera Wor 50 House & Garden Magazine 55 Scientific American 
Vaiier | 20 Housekeeper 17 National Sportsman | 60 Scribner's 
entury 


i asorsorare saser 


ELECTRICIAN & MECHANIC, 
221 Columbus Ave., Boston, Mass. 


Enclosed find $.... 


the magazines indicated. Begin with 


. o 


THESE RATES ARE SUBJECT TO CHANGE WITHOUT NOTIC 


... -in payment of my subscriptions to 
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Bennett’s Magazine Bargains 
CHICAGO, ELECTRICIAN ILLINOIS 


TECHNICAL 
All Three W 


ORLD 
MAGAZINE 


Electrician & 
Mechanic 


| Popular 

Se Â Electricity 

Saw Technical 
World 


One Full § 
Year NE st 


- c 
Paradise à 4 Soira 


On | 

3 AO Installment.) 

s Plait y 
PUBLISHED MONTHLY IN - 
BOSTON. MASS 


An ot snbacriptions are for ONE Electrician and Mechanic - - One year, $1.50 ALL 
and may be sent +s pe THREE 
to one or separate addresses. Popular Electricity - - - - - One year, 1.50 
Subscriptions may be either Technical World -- + - + Oneyear, 1.50 $ 3 5 0 
new or renewals. ° 
WE ALSO FURNISH AS FOLLOWS: ELECTRICIAN & MECHANIC 
CLASS 17 La re eae ATER TEE RERRwaee thee Ree ore 
Reterlionn BOG E Ith Independent. -ssena inea as aaae aR 3.70 
Boy's iapa ET PAT. FLECTRICIAN With Suburban Life...........cccceccesccscesecoveces 3.70 
Children's Magazine........... & MECHANIC With Outing Magazine ..-..-02eesseeseeeeeeceeeeens 3.70 
Farm Journal (5 years).....--. See With Woman's Home Companion and American tes F 
Little DUE Guna te nreclnvedsd sak with ANY ONE of these wee Trae! DAGCORIIES ioina 62 00 cclepon a aeh 3.70 
Mod a e T PEPER AAN ith Technical World and McClure’s...........++++- 3.50 
Mother's Savane Soervca sean $2 05 With Everybody's and Delineator ........-++.+++++++ 3.50 
Motor Boating .............55- tri With McClure s and Ladies Wordissa esoisa dinen 2.35 
Pini attends... occ inaa Seer. vie ANY TWO $2 .90 wie a orld S 9 eae Eee CI ret ee ee R A reed 
ee t= = SS eview o SVICWS . cece ce sveccsscessseesscessces o 
CLASS 20 ELEC. & MECH. win ee: s Canaan AOP ROSEN E Ara F t- 
H PO ATTAT T E with ANY it osmopolitan (or Goo ousekeeping)......-. s 
lA Magazi oF ee aang ONE a these: Darke 1 Wit Hearst'h P TR e R 2.35 
CLASS 25. — — : —— - With Scribner's Magazine ......sssss.erssserrsesseco 4.20 
} With Pearson's and American Magazine............+. 335 
Farm Journal (10 years)....... | ELEC. & MECH. With Metropolitan Magazine (and Portfolio)........ 2.35 
eich ine eo Tag Both..... f with ANY $2. 45 ta yh a S eek Peak ig Be ERUN I PETO tm aie 2. aa 
ern Priscilla ONE of these ith McClure’s and Review o CVIEWE 25 53.i006 stews 4.1 
Woman’s Home Companion... With World's Work and Delineator............-..44. 4.20 
CLASS 23 ELECI RICIAN win Copiar PSEA (or Technical World) EE rae 
ECT CECE CLUS ET Oe r 
American Magazine. .......... Wik. i Bo ode nt ded! i 
y's Magazine (or American Boy).........++. 2.05 
cre i Casati EOP LV Er Agate ts & MECHANIC With Canttiry Magazie: io.0<1ss cosscnrerasuseve vot 5.20 
a erald and Almanac with ANY ONE of|| With Mother’s Magazine and Modern Priscilla..... 2.45 
cr ropolitan...-..... errre <= With Good Housekeeping and McClure’s.........+«- 3.50 
E Aana sessoosesssisreeseses these With Youth’s Compániól: -sss sissssrsissgaiai noni 3.20 
mea a TPA siseh $ 2 3 5 saeia = — numbers and 1913 calen- 
yeaah E See =r below). 
Field and Stream.............. ° rap ENT i 
Send paren m RAAS L with ANY TWO Ladies’ Home Journal = 
pats Magazine..... ....... | of these Country Gentleman ane $1.50 
ousekeeper ..... oreren ad 
hicOhre's Magaxine | agit $3. 50 Saturday Evening Post 
nacn World PANA é 
etropolitan N ANEA seeseees with ON E of Class 17 The Y > 
outh’s Com anion 
Musician S's whi aaga bwin O a and ONE of Class 2: tacludi aait p E l ALL 
National Magazine ........... a en ap: kii is year FR FOR 
Popular Electricity SECTS ea Pie vaste “at RE 3, andthe 1918 Frans: j 
Technical World............... $ 5 ee 0 - d 
Violinist Reread TERRE See TAT PARETA ( ee Magicas Dp eere 
LAS SPSS Pg e Commercial Agencies 
pei = FLECTRICIAN | Fort Dearborn Nat'l Bank, Chicago, Ill. 
Fra Magazine... MECHANIC ar? i 
tadas Wond.: x with ONE of Class 35 || QUR LARGE 44-PAGE CATALOG for 


Modern Priscilla... All Three and ONE of Class 23 1918, listing more than 3000 club offers. IS 
Pictorial Review... FREE. J Je ASK FOR IT! 


Review of Reviews ............ $ 
pL ETETA AAS 4. I 0 *When this magazine is included, 10 cents extra must be 
POUL 8 era ATT AE added to the club price. 


ADDRESS ALL ORDERS TO 


BENNETT'S “vow. Rendon. CHICAGO, ILL. 
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The 
WIN 
Piano 


Player Pianos, 


Uprights and 
Grands 


Rock-Bottom! 


Yes, Rock-Bottom Prices, 
and on a Piano of the highest Quality. 


The Wing Piano here illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 
cases in the world. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 

_as well as more elaborate patterns. 


The Wing Piano is for those who, want a higb- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
allowing a fat commission to some music teacher. 
Thousands of music teachers expect commissions 
varying from $25 to $100. 


The Improved new style Wing Piano in particu- 
Jar quoted at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well, you 
must hearit! And we have a splendid line of newly 
designed, up-to-date, beautiful mahogany, French 
walnut, oak and other up-to-date cases. In fact. 
we offer the greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 
est degree: but there are, of course, dealers who 
make $100 and $200. or much more, on every sale 
of a piano; and music teachers (whom you would 
least suspect) secretly accepting com missions from 
the dealer. These people naturally “knock.” 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do its talkingall alone while glib-talking 

stand around ‘boosting’ some other make 
—even then the Wing Piano nearly always stays 
_ in the home while the dealer's piano is returned. 


When the Wing Piano is in the house, the 
dealer's talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing is the only piano 
sold direct FROM FACTORY which 


shows your friends you paid the price for 
QUALITY. 


E 


Don’t fail to investigate our great offer 


WING & SON (ersbiehete® 


Sih Avenue & 13th Street, Dept.3838, New York, N. Y. 


etting into the homes where the people e 
it around that Wing & Son REFUSE to 


m3 pef on “can not true. We sell for cash OR on ve 


EB trial. And many of our wea th 


. ; four 
anos rigt on our monthly t plan. (Terma state 
ter hie pean now or Siara book.) > eee for free book. 


$150 TO $250 SAVED 


ta agano tthe highest The WING iais te ven price. 


Never before has any piano manufacturer dared to make such 


an offer. The greatest piano offer ever made—rock-bottom prices—no 
money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week's free trial in your own home. 


Let Us Quote You the mosi astounding prices 
: ever offered on pianos of unexcelled 
uality. The very rock-bottom prices—prices that would mean ruin to the local 
ealer. You will be amazed at at the direct-from-the-factory prices on the well-known Wing Pi 
We will positively save you from $160 to $250 on the purchase of a pianoof highest quality an 
r ized merit. We will convince the purchaser by shipping your choice of a piano on app 
reight prepaid, no money down—absolutely free trial—a 4 weeks’ free trial. Reme x 
by we, no matter whether the piano or not. 


all freight charges are paid in advance you keep 


Every Discount Goes Direct To You 


Beware of firms who imitate us by advertising that they sell direct 
and who are only retail dealers in disguise. We are positively the only factory 
that builds and sells pianos exclusively to the private purchaser direct. 

When you buy a Wing Piano you pay no ealesmen's, dealers’ or middle- 
men’s profits. You pay no commissions to music teachers and eupposedly disinterested friends. 
We cut out all middlemen, and ype put the discounts in your own Docket. Remember, we poar- 
antee the Wing for 40 years. f you write at once you may bave the Wing equi d with our 
wonderful instrumenta eer OA without extra charge, giving the effects o the guitar, 
harp, zither, banjo and mando in. 


ND COUPON (F&a) NOW 
for ‘‘The Book of Complete /. 


. Invaluable for refer- 
Information A bout Pianos’? ”, | 


ences — sent free 
you merely mau 
this coupon — 
y 7 7 1 at t 
The New York World says, ‘A book ee y peeve 

of educational interest cveryone should NOW 
own.'' Would you like to know all about pianos, 
how they are made, how to judge the fine 
points of quality and price in buying a 
piano? Then send the coupon for the 
iano book which we are sending out 
"REE for the present. You will be 
astonished at the amount of informa- 
tion about piano quality and piano 
prices, and how to avoid the de- 
ceptions of the pianos: lesmen. 
This is a magnificent 156-page 
book,a complete encyclopedis 
of the piano; the most com- 


plete and costly book ever r Wing Bide. 
ublished on the piano bus- Oth Av. 13th St. 
ness, posts you on the mak- 


ing of a piano from start to 
finish and how to judge the 
fine points of a piano. We will 
send you the book free and pre- 
paid, provided you write at once. 
Also our beautiful catalog showing 
new art styles and full explanation 
¢ our Rock-Bottom Prices on the Wing. 
Piano. Just drop postal or letter. or mail 
coupon without any letter, but doit now. 


; Dept. 3838 New York, N. Y. 
Gentlemen: Without ony obli- 

gations to purchase or pay fc 

anything, please send me a 


prepaid 7ke Book of Complete Infor- 
mation About Pianos. Also send full 
particulars of your Rock Bottom offer 
on the Wing Piano and catalog of latest 
art styles. 


, very eazy pa ywments, 
men are buying 
in personal let- 
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When Other Pliers Won’t 


Starrett 


Expansion Pliers Will 


WILL WHAT? 


Pull out that headless nail. 
Start that rusted nut. 
ESOL mesa — Loosen that stubborn bolt. 

Se eS Do a hundred “mean” jobs 
when other tools won’t. 


See how they’re made—the jaws are adjustable, and automatically fit the work. 
The fulcrum is short, giving tremendous squeeze. The handles are always right 
distance apart to grip with the hand. See them at your dealers. 


Send for Catalog 19W. 


The L. S. Starrett Co., Athol, Mass. 


NEW YORK LONDON CHICAGO 
42-5 


a fiat is a new type small motor for 110 
volt, 60 cycle alternating current; it 


embodies all the refinements of a high grade | 
effi- 


electric motor and its size, shape an 
ciency adapt it to a great variety of 
where small power is required. 


It has laminated field and armature co es. 3T- 
20 section commutator of hard drawn cop a | 


insulated with mica. End thrust car 


brushes. Phosphor bronze bearings with " 


wick oil retainers. Black enamel finish © 
with brass trimmings. 


We furnish this standard winding, 60 

cycle A.C., 110 volts, .21 amp. 23 watts. 

Speed with average load, 1,800 R.P.M. 

Size of pulley 1”. Size of shaft 3- 16", Space occupied 43-4x314x 334. 


PRICE, $8.50 
KENDRICK & DAVIS CO., Lebanon, New Hampshire 
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Makes Work Easy 


Saves Money 


Artificial diamond wheels at 3,000 
revolutions per minute on Luther Shop 
Tool Grinder do the toughest job of 
grinding in a few minutes, and make it 
so easy to keep tools keen that tools 
are always in perfect edge. Keen tools 
make work go faster and seven 
easier. 17 extra attachments give 
low cost workshop equipment, includi ing 
jig and rip saws, forge, lathe, drill, etc. 


LUTHER 


Shop Tool Grinder 


DIMO-GRIT, the artificial diamond sharpening 
substance especially adapted for steel is found only 
on Luther Grinders. DIMO-GRIT cuts hardest steel 
as emery cuts soft copper. No danger of drawing 
temper—no need of cooling with water. DIMO- 
Saw GRIT wheels many times outwear emery wheels 
Ours? and grindstones, will not glaze or get lopsided. 


30 Days 


Free Trial 


Nomoneyneeded, nopromises, 
_to make, or papers to 
Use a Luther shop outfit 30 
days absolutely free. Sharpen 
all your tools — test it every 
way —keep track of the time 
it saves you. Watch how 
all your work speeds up 
because your tools are keen. 


money needed, no ein ations 
whatever except to send it et 


diamond sharpening pe imine 
return coupon today, 


Saves its price 
over and over 


In the way ıt saves 
time, saves tools, 
savestrouble,makes 
work easier, and 
outwears emery 
wheels and grind- 
stones, the Luther 
shop tool grinder 
pays for itself over 
and over It is posi- 
tively profitable for 
every shop and tool 
user, all of which 
you can prove free. 

This tool grinder is as 
durably built as a high 
grade lathe — rigid, all 
metal construction, en- 
closed shaft drive, dust- 
proof bearings — noth- 
ing to wear out. Runs 
easy as sewing machine 
— foot and engine 
power. Tool rests and 
attachments give 


proper bevel, plane bits, 
chisel, twist drills, etc. 


Over half a million 
Luther Grinders are 


now in use— Try a Luther Shop Grinder free for E EEEE E GEV © E o ee n 


30 days. You will find it is a wonderful saver of Wis. 
Luther Grinder Mfg. Co., 166 Michigan St., Milwaukee, 
work, time and money Send back the coupon today Pisano send wro 40 pago tree book iiluntratinn ani aaa Lather 


g Toot Grinder Outfits — from which I can select an outfit for 30 
te ] should I decide tod Thisd tput o under any obligations. 
Luther Grinder Mfg. Co. m © oidi dideto doso Thisaostnct put a 
- . . . N £ Oe COR eRe eh RHEE RE EER EER EEE EEE EEE EEEE EEE EER SESE 
166 - Michigan St., Milwaukee, Wis. 4 3} E 
“ 


Ask your dealer for 
Dimo-Grit Sharpening 
Stone, the best for steel. 
Leaves smoothest edge. 
Look for the name 
Dimo-Grit. 


Return this coupon 

today. You can’t 
afford not to find out 
about this labor-saving 
machine. Tear out the 
coupon VOW. 
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Testifying 
to the Great 
Growth of a 


Business 


T two volumes tell a graphic story of the enduring merit of DISSTON 
BRAND goods. They illustrate how, in each succeeding year, the books 
which hold our records have grown and grown, until we see here the strange 
contrast presented by this little book, weighing five pounds, containing the 
earliest entries of the DISSTON business for several months, and one of the 
big books, weighing 38 pounds, required today to register a single month’s sales. 


But yet more wonderful is the fact that many of the firm names appearing 
in the first book are still to be found in the present one. Year after year these 
names have reappeared upon each new set of books. 


We can name a long list of hardware jobbers that have been continuously 
buying from us for more than fifty years. For a lesser number of years they 
are recorded in ever-increasing numbers, as new firms appear, or others at length 
stock DISSTON Saws, Tools and Files in response to the demands of their 
customers. 


When we say that the leading concerns in the hardware jobbing trade have 
been repeating their orders for DISSTON BRAND goods year in and year out 
for nearly three-quarters of a century, we believe it is the strongest testimonial 
any firm could have on behalf of its products. 


“There must be more than ordinary merit in that brand of goods 
which creates and satisfies an ever-increasing demand over a long 
period of time.”’ 


HENRY DISSTON & SONS 


Incorporated 


Keystone Saw, Tool, Steel & File Works 


PHILADELPHIA 
Established 1840 


iii 
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Ihe rained Man 


This old axe has swung since the 
year one—lopping off heads 
of those who haven’t 
“Made Good.” 


ELECTRICIAN AND MECHANIC 


F, 


who holds his 
job when 
others “get 


The Man 


the axe” is the man who can use his head 
as well as his hands. When promotions 


are to be made, he is the first on the list. 


When salaries are to be trimmed 

he doesn’t have to worry. He is 
too valuable to let go. His special 
training always takes care of him. 


You can always be sure of your job 
and sure of your future if you have special 
training such as the International Corre- 
spondence Schools can impart to you in 
your Spare time. Perhaps you want to 
advance still further in your present posi- 
tion. Possibly you have a liking for some 
other line of work. One thing IS sure— 


ELECTRICIAN AND MECHANIC 


Dodges the Axe 


you want to earn more—don’t you? Then 
mark and mail the attached coupon and 
learn how the I. C. S. can help you, re- 
gardless of your age, address, occupation, 
limited schooling, small salary, lack of 
spare time, or any other seeming obstacle. 


RAISES YOUR SALARY 


For twenty-one years the business of 
the I. C. S. has been to raise salaries of 
poorly-paid but ambitious men. That the 
I. C. S. does raise salaries is shown by the 
400 or more VOLUNTARY letters received 


every month telling of salaries raised and 
positions bettered as the direct result of 
I. C. S. help. 


When you consider that it costs you 
nothing to mark the coupon to learn how 
the I. C. S. can help you, and that doing 
so places you under no obligation, is 
there any reason why you shouldn’t 
mark it NOW? If your doubt is stronger 
than your ambition you will imagine 
A a hundred-and-one objections. 

3 The I. C. S. has already 


overcome each and 


` 


every one of these 


same objec- 


tions for 


thousands of men who have since had their 
salaries raised and their positions bettered 
through I. C. S. training imparted af 
home and in spare time. 


BETTERS YOUR POSITION 


You don’t have to leave home, stop 


work, or lock yourself in your room every 
night. An I. C. S. training imposes no 
financial hardship, for the I. C. S. arranges 
its easy terms to suit YOU. So long as you 
can read and wrife that is all the school- 
ing you need. Marking the coupon costs 


nothing and involves no obligation. 


Then since it is all so easy, andthe I. C. S. 
way is so perfectly adapted to meet your 


particular needs, mark and mail the 


attached coupon NOW. 


| INTERNATIONAL CORRESPONDENCE SCHOOLS 


= A Box 930, SCRANTON, PA. 
Explain, without further obligation on my part, how 
can qualify for the position before which I mark X. 


Civil Service 

Railway Mail Clerk 
Bookkeeping 
Stenography&Typewriting 
Window Trimming 
Show Card Writing 
Lettering & Sign Painting 
Advertising 
Commercial Illustrating 
Industrial Designing 
Commercial Law 
Automobile Running 
Teacher 

English Branches 
Good English for EveryOne 
Agriculture 
Poultry Farming 
Plumbing & Steam Fitting 
Sheet Metal Worker 
Navigation Spanish 
Languages French 
Chemist German 


Salesmanship 
Electrical Engineer 
Elec. Lighting Supt. 
Eleetrie Car Running 
Electric Wireman 
Telephone Expert 
Architect 
BulldingContractor 
Architeetaral Draftsman 
Structural Engineer 
Conerete Construction 
Mechan. Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil Engineer 
Surveyor 

Mine Superintendent 
Metal Mining 
Locomotive Fireman &Eng. 
Stationary Engineer 
Textile Mannfaeturing 
Gas Engines 


Name =a 


Present Occupation _ 


Street and No _ 
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$ You Need Our Bulletin E 
on Wireless Telegraphy 


Prices in some cases less than half charged by others. 
SEND FOR BULLETIN E TODAY 


HUNT & McCREE, 92-94 Murray Street, NEW YORK 


(The House of Wonderfal Values) 


YOUR OPPORTUNITY 


€. Having sold our stations and ship equipments to the Marconi 

Co., we have decided to dispose of all extra instruments and parts 

now in stock regardless of price. Weare surely going to sell at 

some price, and first come will be first served, as long as it lasts. 
@ Variometer at $8.00, that cost $22.00 to manufacture; Operating keys with 14” silver contacts 
base 3” x 9”, for $2.00, that sold for $10.00. These are sample Pe if not satisfactory, send in 
your own, and the highest bid will get the apparatus. Cash (send check or money order) with order 
will have preference. @ Correspondence solicited—write your wants. We have all kinds of appara- 


tus, transformers, D.C. vibrators and coils, condensers, receivers, head phones, etc., etc., and all parts 
for manufacturing same. 


MASSIE WIRELESS TELEGRAPH CO., Office, 707 Industrial Trust Bidg., PROVIDENCE, R.I. 


YOU ARE WORKING IN THE DARK 


Without calibrated instruments. If you have an inductance coil 
and a condenser of known values you can measure the decrement, 
wave-length and calibrate other apparatus. To standardize these 
instruments they must be measured; calculations are inaccurate. 


We have every facility for making accurate electrical measure- 
ments. We will calibrate your own instruments and furnish capacity 
and inductance curves at the following prices. 


Calibration of a variable condenser at 10 points.. $3.00 


Calibration of a condenser at 1 point........... 1.00 
Calibration of an inductance coil............... 1.00 


Additional rates and information on request 


THE BENEDICT & DOOLITTLE CoO. 


174-176 BRADLEY STREET NEW HAVEN, CONN. 
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Be the Boss 


Get in the New Profession 


Thousands of men are needed. The new profession that is 
paying big money wants you and needs you. Here is your opportunity 
to get into it now. You don’t need to leave your present employment. 
Just a few hours a day in your own home and soon you get your diplo- 
ma and you are a full-fledged Meter Engineer. 


Be a Meter Engineer A $3,000 Job for YOU 


The profession of Electrical Meter En- Electrical Meter Engineering 
pneering is now in its infancy. It is calling is one of the best paying profes- 
ormen. The Central Electric Stations must sions in the electrical industry. 
have Meter Engineers, because without them We can show you hundreds of 
they cannot operate. Thousands of positions men who are making better 
bow open. Over 400,000 new meters are going than $3,000 each year. How 
to be installed next year. Just think of the would you like to have a $3,000 a r 


Special 


For a limited time 
weare makinga spe- 
cial reduced price 
offer in order to in- 
duce men to start 
the study of Meter 
Engineering right 
away. Write for full 
particulars at once. 


vast army of men that will be needed. And year job six months from now? 

besides, Meter Engineers now are so scrace Just put your name and address e FREE 
that the Central Stations are willing to pay on the free coupon and get full 

huge sums for competent men. OU can particulars absolutely free. Pa 


get into the profession. It.is calling you. Send coupon now — today. L Book Coupon 
& Fort Wayne Cor- 


Send the Coupon for FREE Book „~“ zespondence School 


@ 
Do not delay an instant. Just put you name and address on the W? Gentlemen: Please send me absolutely free 
coupon and il itt t we ip. d bs ] t ] FREE d Po and pre id your book on Meter Engineering 
’ mai o us at once. e will send you absolutely an } : 

postpaid, our new book on Meter Engineering. It tells you all about the Kod aa aa Sona me onde: pau ereet spe: 

ew Profession and about our school. It tells you how you can learn to (@@ to study Meter Engineering. I assume no obliga- 
become a Meter Engineer in your own home during your spare time. @” tions of any sort. 
Absolutely no obligations of any kind. Just your name and ad- $° 
dross is enough. But write today — now — immediately while 4” 
we can still make this great special offer. Kod 
M2 Name 0020090006850 COO CRORRETENS STEIRO 0860 GUS CEDPEIRIPSIIOMEES PESEE EESE CEED DS 


ro 


¢ DETERS -u.e ween mencezeareesnen ommaeeeervence, mesos eenusecensecconnecseserseweceanenny mA 


Fort Wayne Correspondence School 
Dept. 2662 Fort Wayne, Indiana 
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The P.S.& W. “No. 30” Has 
ALL the Fine Points of 


Plier Perfection 


Pook it always opens up easily. That’s 
because the jaws are individually fitted 
with great care. 


Second, the cutting edges always meet 
accurately—due to the accurate box-joint 
construction—which prevents loosening and 
wobbling of the jaws in use. 


Third, you always get a fine clean cut, due 
to the use of the best steel and zadividual 
tempering, as well as to careful milling of 
the jaws. 


Fourth, the grip is comfortable and gives 
the maximum leverage and cutting power. 


Fifth, n No. 30 plier is guaranteed 
and identified by our registered trade-mark 


The MARK of the MAKER 


_It is the top-notcher in the most complete 
line of box-joint and lap-joint pliers and splic- 
ing clamps on the market. 

rite for a copy of our free “Mechanics 
Handy List,” a valuable tool catalog and 
reference book, now in its fourth edition. 


The Peck, Stow & Wilcox Co. 


MFRS of the Largest Line of Mechanics’ 
* Hand Tools Offered by Any Maker 


SOUTHINGTON, CONN. NEW YORK,N.Y. 
CLEVELAND, OHIO 


Address, 23 Murray St., New York City 


— Felger (abot 


WIRELESS OPERATOR'S RECEIVERS 


es - 
Trt... Ae. i= 1 
B. 


Particularly Efficient 
on Weak Signals 
Light weight, 103% ozs. 


Aluminum shells. 
Rubber covered bands. 


Send for bulletin 16870 


The Holtzer-Cabot 
Electric Company 
Chicago, Ill.; Brookline, Mass. 


MURDOCK 
WIRELESS RECEIVERS 


AM RECEIVERS No. 50 


Price for price, there are no more sensitive ’phones 


made than our No. 50, 2000- and 3000-ohm sets. 

We believe in them to the extent of letting YOU 
decide. If you can’t make them “make good,” send 
them back and get your money. 


2000 ohms, complete set, 87,50 
3000 ohms, complete set, 8.50 


WM. J. MURDOCK CO. 
30 Carter Street e ° Chelsea, Mass. 
162 Minna Street, San Francisco 
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CRYING NEED of 
WIRELESS OPERATORS 


The Marconi Company has requested us to prepare 
as many as possible to meet the urgent demand. 


Get your operator’s first grade license by taking a 
special course at the only school in New England receiving 
direct endorsement of the Marconi Company. 


MASSACHUSETTS COLLEGE of 
TELEGRAPHY 


Telephone 


899 Boylston Street, Boston, Mass. Back Bay 2564 


NDER the new Federal Radio Regulation Act your 

transmitter must give a pure, sharp wave not over 200 

meters in length. The NEW Clapp-Eastham Hot Wire 

Meter is the finest instrument we have seen for tuning the 

transmitter. Price,5 Amp., $10.00; 10 Amp., $11.00; 15 Amp., 

$12.00. The NEW Clapp-Eastham Wave Meter to be used 

with your own detector and phones will tell you your own 

wave-length and the wave-length of all other stations within 
range of your in- 
struments. Price, 
$8.00. The Blitzen 
Blitzen Receiving Transformer Receiving Trans- 
former will giveyou 
the sharpest tuning and the greatest receiving range, and 
is particularly designed for operation on pure, sharp 
waves. Price, $15.00. 4c stamp brings complete catalog 
of up-to-the-minute apparatus and places you on our mail- 
ing list. Your subsequent order brings the kind of ser- 
vice and apparatus that makes dealing with us a mutual 

pleasure. 


CLAPP-EASTHAM CO. 


136 Main Street :: Cambridge, Mass. 

AYLEWORTH AGENCIES CO. J. J. DUCK CO. 

148 Becond 8t., San Francisco, Cal. 430 8t. Clair St., Toledo, Ohio 
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THE CALCULATION OF INDUCTANCE 
A. S. BLATTERMAN 


The function of inductance in high- 
frequency circuits, especially as applied 
to radiotelegraphy, is now rather well 
understood. -The fact that it is one of the 
governing features in the determination 
of the frequency of oscillation (and neces- 
sarily of wave-lengths) has been pointed 
out before; and this relation has been 
repeatedly and explicitly shown by pub- 
lishing the well-known formula: 


Wave-length=2 x 3.1416 x Vx {IC 


where V=the velocity of light, L=the 
inductance and C the capacity in the 
circuit. 

It seems never to have occurred to 
the authors of these articles, or if it has 
they have failed to meet the difficulty, 
that this formula is absolutely useless 
to the average experimenter in regard 
to any actual practical determinations; 
for, while he may be able to determine 
the value of capacity, and discover the 
velocity of light, there still remains the 
inductance to be calculated, which he 
finds is a thing quite beypnd him with 
his available references. 

It is in view of this fact, that articles 
on the calculation of this important fac- 
tor, inductance, are at best a rarity, that 
the author has undertaken the methods 
of determining it for the several forms 
of circuits most met with in wireless 
telegraphy. 

The inductance of an electric conductor 
may be defined as that quality of it in 
virtue of which magnetic energy is 
stored up in connection with the circuit 
in which a current is flowing. The prac- 
tical unit of its measurement is called 
the henry. One henry is the inductance 
of a circuit which has linked with it a 


magnetic flux of 10° lines when a current 
of 1 ampere flows through it.* This 
is simply definition and its only purpose 
is to point out that the phenomenon 
is magnetic in character. 

The dimension of an inductance on 
the ‘electromagnetic system of measure- 
ment is a length. Hence the absolute 
unit of inductance in the electromagnetic 
system of measurement and in the C.G.S. 


ZDON 


system is 1 centimeter. One henry is 
equal to 10° cms. and one millihenry to 
10° cms. 

In this article we shall be chiefly con- 
cerned with the measurement of small 
inductances which are conveniently meas- 
ured in centimeters or else in millihenrys. 

All conductors must have inductance, 
or, asit is sometimes called, self-induction, 
because all currents are surrounded by 
magnetic fields produced by the currents. 
An electric current cannot exist without 
producing a magnetic field, and the pro- 
duction of this field creates an e.m.f. in 
the circuit in the opposite direction to 
the e.m.f. driving the causing current. 
This back voltage of course tends to de- 
crease the effects of the original current. 
The whole effect is exactly analagous to 
the property of inertia in mechanical 
considerations. Let us suppose a weight 
suspended on a helical spring as shown 
in the figure. The system, weight and 


*A wire, or coil, is said to have an inductance of 1 henry when the current through it, changing 
at the rate of 1 ampere per second, will produce an electromotive force of 1 volt. 
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spring may be compared to an electrical 
circuit. The weight possesses inertia, 
corresponding to the inductance of the 
electrical circuit, and the dimensions of 
the spring govern the effects produced 
by the inertia of the weight, exactly as 
do the dimensions and form of a conductor 
in an electrical circuit govern the in- 
ductance and its effects in the circuit. 
If the spring be made longer, other things 
being kept constant, the time required 
for the weight to oscillate from its high- 
est to its lowest position will be increased, 
and wice versa. The same holds true in 
the case of an oscillatory electric circuit. 
If the inductance coil is made larger, the 
time period of the circuit is increased; 
and if the inductance coil is made smaller, 
the time period is diminished. 


A great many formulas have been 
given for calculating the self-inductance 
of the various cases of electrical circuits 
. occurring in practice. Some of these 
formulas have been shown to be wrong, 


and of those which are correct and applic- 
able to any given case there is usually a 
choice, because of the greater accuracy 
or greater convenience of one as compared 
with the others. Of course, this article 
being restricted as to space, and also to 
radiotclegraphic relations, omits all but 
a very few of these formulas, and those 
which are discussed have been chosen, 
following their extended use by the 
author, on account of their merit. 

The first case of importance occurring 
in practice is that of a straight cylindrical 
wire whose length is J, and whose diame- 
ter is d. Both of these dimensions are 
in centimeters. The inductance of such 
a conductor is given by the formula 


4xl 
(1) L=2x1(2.3026 logio — 1) 


Thus suppose we have a straight cylin- 
drical wire 100 ft. long and .1 in. in 
diameter. These dimensions reduced to 
centimeters are 

l=100 x 30.48 =3048 cm. 

d=.1 x 2.54= .254 cm. 
Substituting these values in the above 
formula 

048 


4x3 
L=2 x 3048 (2.3026 logio 


=6096 (2.3026 x 4.68124 — 1) 

=59611.0 cm., or 0.0596 mh. 

The second form of circuit occurring 
very frequently is that of a circle. This 
is quite often one turn of a sending helix. 
The formula for calculating. the induct- 
ance of such a circle is 


( r? 8a r’ 
EE (1 + 346 —) log. — — —2 
a’ 


which can be put into the form 


r 16a’ 


: 8a r’ 


-2} 
16a’ 


a r 


r 
(2) L=4 x 3.1416 x a) 2.3026 (1 + %16 —) logy, — — 
When r=radius of wire in centimeters. 
Where a=radius of circle in centimeters. 


See Fig. 2. 


Suppose it is desired to determine the inductance of one turn of a sending helix 


whose dimensions are a=15 cms. and r=.3 cms. 


Formula (2) enables us to compute 


the inductance of the circle by substituting the given values of a and r. 


L=4x 3.1416 x 15 2.3026 (1 +% 


09 120 .09 


) logic Sao ie a 2 
225 3 16 x 225 
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The best way of carrying out the indicated computations is to use logarithms to 


at least five places. 
09 Log .09 = 8.95424 — 10 
— a? Colog 16 = 8.79588 — 10 
16 x 225 . Colog 225 = 7.64782 — 10 
25.39794— 30 
09 
— = .000025 
. 16x225 
120 
Logio a i 400 = 2.60206 Log 1.000075= 0.00003 
09 : 
(1+ %e gs O Log 2.3026 = 0.36222 
Log 2.60206 = 0.41532 
0.77757 
2.3026 (1 + %6 x — ) logic = 5.9920 
225 
.09 120 09 
2.3026 (1 + %6 x ) log ey) = 
225 3 16 x 225 
5.9920 — 0.000025 — 2=3.991975 
Log 4 = 0.60206 
Log 3.1416 = 0.49175 
Log 15 = 1.17609 
Log 3.991975 = 0.60118 
Log L = 2.87648 
= 752.45 cms. 


THE SELF-INDUCTANCE 


By far the Most important and most 
abs uently encountered circuits in radio- 
3 Tee are those in which the 
in the form of single layer 
ari This construction is adhered 
the tron „Without exception, both in 
pee mitting circuits and in the re- 
ing the Circuits, and a means of determin- 
portant Inductance of such coils is im- 
deals opt is understood that this article 
used oie With air core coils such as are 
high-freqy in direct connection with the 
the a Yency oscillatory elements of 
concerns . More particularly, it 
of helic the calculation of the inductance 
mete. © tuners, loading coils, wave- 
be ioun lowing formulas and tables will 
forms of to be quite convenient for the 
Cuits under consideration and 


OF SINGLE LAYER COILS 


will yield very accurate results. I shall 
first give the formulas and the tables 
pertaining to them together with an 
explanation of their use, and afterwards 
will take up definite examples to illus- 
trate thoroughly the calculations and 

methods involved. 
The following formula and tables are 

due to Nagaoka: 
(3 ) 


L,=4 x 3.1416? a? nb K 

Where 

a=radius of solenoid to center of wire in 
centimeters. 

n=number of turns of wire per centimeter 
length of coil. 

b=length of coil in centimeters. 

K=a constant (to be obtained from fol- 

lowing table). 
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TABLE I 


Nagooka's Table of Values of the End Correction K as a 


Function of the Ratio Ditumeter 
Length 
Diam . Diam. | 
Dı Dı D3 
Length , i -Length | 
0.00 11.000000 -4231 24 | .24  .9052900 -3641 25 
OL ¢ .995709 -4207 26 £25 .901619 -3616 23 
„02 | .991S62 —4141 24 (26 898033 -3593 24 
03 | .987381 -4157 25 , .27 8944410 -3509 23 
04 | 983224 -4132 25 | 128 |. 890871 -3546 24 
"05 | .979092, -4107 25 29 887325 -3522 24 
„06 .974985' -4082 26 | 0.30 .RX38O3 =3498 22 
07 . .970983 -4050 24 ` .31 880305 -34760 24 
‘08 966847 -4032 24 .32 870829 =3452 23 
09 | .962815 -4008 26 | 733 (R73377 3429 23 
0.10 | "958807; -3982 25 (34. 860048 -3406 22 
"41 | losax25) 3957 24 | "35 806542 —3384 24 
,12 9SO0868 -3933 23 £36) .ROJISR -33600 22 
13 | 1940935, -3910 26 37 859799 -3338 23 
14.) 943025 -3884 27 = .38 850401 -3315 22 
„15: 939141 -3857 23 39 883146 ~3203 23 
16 | 935284) -3834 23 0.40 |. 849853 =3270 22 
(17. ' .931450 -3811) 26 (AL |. 846583) -3248 23 
18 | 927636 -3785 24 | 642) 0843335 -3225 21 
-19 | .923854 =-3761 24 643) 840110 -3204 21 
0.20 .920093 =-3737 24 .44 8460900) -3183 23 
(21 | .916356 -3713 24 45 833723 ~3160 21 
22 | 912643 -3689 25 | 646 830563 -3139 22 
"23 | .908054) -3664 23 47 | .827424 -3117 21 
24 | .905290 -3641, 25 | .48 '.824307 -3096 21 
| | 
49 | g2n2n1 -3075 21 .76 ..745191 -2554 17 
0.50 | .818136 -3054| 21 | .77 .742637 -2537, 18 
$1 | 1815082 -3033 21 | "78 0740100 -2519 17 
"52 | .812049 -3012 21 | .79 1.737581 -2502 16 
53 | .809037 -29941 20 ` 0.80 |.735079 -2486 19 
-§4 | 806046 -2971 21 681. 0.732593 —2407 16 
-§5 | .803075 -2950 20 82 .730136 -2451 16 
-§6 | .800125 -2930 20 83 !.727075 -2435 16 
.57 | .797195 =2010) 20 „84 0.725240. =2419 17 
58 | .794285, -2890 20 .85 1.722421. -2402) 16 
"$0 | 17913951 -2870 20 || _86 1.720119, -2386 16 
0.60 | .788525 -2850 19 .87 |.718033 -2370 15 
-61 | .785675 -2831 19 88 715003 -2355 16 
62 | .782844 -2812 20+ .89 ,.713308 -2339 17 
.63 | .780032, -2792, 19 , 0.90 ;.710909 -2322 14 
64 | .777240 -2773 19 | |91 |.708647. -2308 16 
65 | .774467 -2754 19 || .92 1.706339 -2292| 15 
66 | .771713 -2735 19 .93 |.704047 -2277! 16 
.67 | .768978 -2716 19 || .94 1.701770 -22601 14 
68 | 1.766262, -26097 18 |. .95 -699509 -2247| 15 
-69 | .763565 -2679, 18; .96 }.697262) -2232 15 
0.70 | .760886, -2661| 18 || .97 |.695030 -2217) 15 
71 | .758225) -2643 19 .98 |.692813 -2202| 14 
72 | .755582 =-26?24 17 .99 |.690611 -2188| 14 
-73 | .752958 -2607 18 | 1.00 |.68%423 10726344 
-74 | .750351 -2589 18 | 1.05 |.677697 -10382 330 
.75 | .747762 -2571 17 ` 1.10 |.667315,-10052.316 
76 „745191 -2554| 17 1.15 sina -9736/303 
1.20 | .647527 -9433 290 || 3.10 |.421687' -72191 275 
1.25 , .638094 -9143278 3.20 |.414468 —6944/ 260 
1.30 | .628951 -8865 206 | 3.30 1.407524 -6684, 245 
1.35 | .620086 -8599 255 |; 3.40 |.400840 -6439| 230 
1.40 | .611487) -8343 244 || 3.50 1.394401] -6209| 220 
1.45 | .603144) -8009/ 236 | 3.60 |.388192) -5989| 207 
1.50 | .595045 —7863 224 | 3.70 |.382203 -5782) 195 
1.55 | .§87182' -7639 215 |, 3.80 |.376421' -5587| 186 
1.60 . .579543 -7424 208 |, 3.90 |.370834 -5401 174 
1.65 | .572119 =7216 198 || 4.00 |.365433' -5227 168 
1.70 | .564903 -7018:190 | °4.10 |,360206) -5059| 161 
1.75 | .557885: -6R2R 184 || 4.20 1.355147) -4898) 152 
1.80 | .551057 -6644 176 || 4.30 |.350249 -4746' 141 
1.85 | .544413 -6468 170 || 4.40 !.345503 -4605 138 
1.90 | .537945 —6208 161 , 4.50 |.340898 -4467, 134 
1.95 | .531647 -6137 154 | 4.60 |, 336431 4333) 125 
2.00 | .525510 -11809 580 || 4.70 |.332098 -4208| 118 
2.10 | .513701 -11229 539 |i 4.80 |.327890 -4090' 115 
2.20 | .§02472'-10690.499 , 4.90 |.323800; -3975 102 
2.30 : .491782 -10191 465 | 5.00 |.319825'-18321:2227 
2.40 | .481591 -9726 434 | 5.50 | 301804 -16094 1830 
2.50 .471865 -9292 405 | 6.00 |. 285410 -14264 1524 
2.60 | .462573, -8887 378 | 6.50 |.271146 -12740 1283 
2.70 | 453686) -8509 355 || 7.00 |.258106 -1145,|1090 
2.80 | .445177 -8154 330 | 7.50 |.246949 -1036,;' 937 
2.90 | .437023 -7824 312 || 8.00 |.236582 -1805y 1516 
3.00. 429199. -7512 293 |, 9.00 |,218532'-15205) 
3.10 | 421087] 10.00 |. 203324) 


Eaa | 


MECHANIC 


TABLE II j 
Values of Correction Term "A," depending on the ratio m o 


the Diameters of Bare and Covered Wire on the Coil 


. 80 . 3337 .60 


d | d | è d j 
P | P | P 

1.00 | 0.55608 ' .80 | 0.3337 60 . 0 0460 
"yo "8468 7 | 32a 59 | 0292 
98 $367 78 | .3084 58 O12 
97 5264 me | 2935 57 | =.0053 
96 5160.76 |! 2824 56 | —.0230 
95 5055 .75 i 2601 i S55 | -0410 
94 4949 | 74 ' 2587 | i54 | -10594 
93 484255 073 | 2421 53 | —.O781 
92 4734 72 2283 52 | =.0971 
Ol 4625 71 [o .2143 51 | -.1165 
90 „4515 ` .70 « ,2001 ` .50 -.1303 

. 89 24403 ,69 1857 —— 
88 4290 68 W711 S0 | =.1363 
87 ‘4176: .67 | 1563 45 | ~.2416 
86 4000 5.66 .1413 40 | -.3594 
85 3043 65 1261 35 =. 4928 
84 3825 “64 : “1106 30 | -.6471 
83 3705 | 63 0949 © 25) | =, 8204 
82 "384 | 062 | .O789 |) 120 |-1.0526 
81 3401 61 i .0626 15 13403 
| 0460 .10 -1.7457 

i 


| 


K is a function of the ratio of the 
diameter of the coil in question to its 
length, and in the determination of K 
for any particular case the method of 
procedure is as follows: 

Measure b, the length of the coil, and 
2a, its diameter, dividing the latter by 
the former and finding the decimal equiva- 


2a 
lent of the ratio —. In the table look 
b - 
under the column headed ‘Diameter 
Length” 


for the decimal just found, and in the same 
horizontal line and under the column 
headed “ K,” find the required value of K. 


It will always be less than 1. In the 
2a 

event that the value of the ratio — lies 
b 


between two of the values given in the 
table, the value of K may be found by 
interpolation for which purpose columns 
“Dı” and “D,” are given. The inter- 
polation formula to be used is 

c(c-1)D: 


2 
where K is the value sought. K, is the 
value of K given in the table correspond- 
2a 
ing to the value of the ratio — next lower 
l b 
h 
from that being considered. c=—, where 
, d 


K= Kı + cD, + 
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Lj=4x3.1416xaxn’ 2.3026 logo 


h is the remainder above the value of the 
2a i 

ratio — given in the table, and d is the 
b 


increase in the value of the same ratio 
given in the table. D, and D> are found 


2a 
opposite the value of — just lower than 
b 


the true value. A definite illustration of 
the use of this formula will be given later 
in the solution of a complete problem. 
The above formulas and tables are 
most satisfactory for the determining 
of the inductance of coils longer than 
about one-fifth of their diameter. For 
shorter solenoids the following formula 
should invariably be used. It is adaptable 
helices and may even be used to com- 
pute the inductance of a single turn of 
wire with the greatest accuracy. It is 
due to Rayleigh and Niven, and is as 


follows: 
eo 
0000 
i 
p 
T 
; 
an EEEE 
0000 
Where 


n=whole number of turns, 
ets radius in centimeters. 
=the length in centimeters (see figure). 
a T self-inductance L, is, however, 
t e actual self-inductance of the coil, 
Value cât is called the current sheet 
i re that is, it is the value of the self- 
finite nee if the winding were of in- 
weal Pi thin tape, so that the current 
the Cover the entire length b. To get 
caa Al self-inductance L for any given 
i It is necessary to correct L, by the 
Xt form i 
fore tts been shown that the above two 
ulas, viz., (3) and (4), apply ac- 


“urately only to a winding of infinitely 


8xa 


1 b? 


75 
8a 1 
So + (2.3026 logo = —) 
2 32d -b 4 


thin strip which completely covers the 
solenoid (the successive turns being sup- 
posed to meet at the edges without mak- 
ing electrical contact) and so realizing 
a uniform distribution of current over 
the surface. A winding of insulated wire 
or of bare wire wound in a screw thread 
may have a greater or less self-inductance 
than that given by the current sheet 
formulas above, according to the ratio of 
the diameter of the wire to the pitch 
of the winding. Putting L for the actual 
self-inductance of a winding and L, for 
the current sheet value given by one of 
the above formulas, 

L=L—DL 
The correction DL is given by the follow- 
ing expression: 

DL=4x3.14l6xaxn (A+B) 
where a=radius in centimeters, and n= 
whole number of turns, and A and B are 
constants given in Tables II and III. 

The correction term A depends on the 
size of the bare wire (of diameter d) as 


TABLE III 


Values of the Correction Term " B,” depending on the Number 
of Turns of Wire on the Single Layer Coi 


No. of Turns | B ‘No. of Turns B 
1 0.0000 50 |, 0.3186 
2 1137. 60 3216 
3 1663 70 3239 
4 1973 ' 80 3257 
5 2180 | 90 | 3270 
6 2329 100 . 3280 
7 .2443 | 125 3298 
8 | „2532 150 .3311 
9 "2604 || 175 "3321 
10 2664 200 3328 
15 2857 300 | 3343 
20 2974 400 3351 
25 3042 500 | 3356 
30 . 3083 600 3359 
35 3119 | 700 ' 3361 
40 3148 800 | 3363 
45 .3169 | 900 3364 


compared with the pitch P of the winding; 
For 


P 
less than 0.58, A is negative, 


that is, on the value of the ratio 


values of 4 


and in such cases when the numerical 
values of A are greater than those of B, 
which is always positive, the correction 
DL will be negative, and hence L will be 
greater than L.. The use of the tables 
II and III will be understood from the 
examples illustrating formulas (4) and 
(3), which, as above stated, also suffer 
correction. 
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EXAMPLES 
EXAMPLE 1 
Nagaoka’s formula. ; 
L,= 4r’ a’ n’ b K 
let a=27 cms. 
b=32 cms. 
h=10 turns per centimeter. 
2a 
Tofind K, first determine —. 
b 
2a 54 


2a 
—=——=1.6875, and looking in Table I under column —, we find that 1.6875 lies_be- 
b 32 b , 


tween the values 1.65 and 1.70 in the table. 


Referring now to the interpolation formula 
c(c—1)D, 
K= K, + cD, + —————_, 
2 
we have the following substitutions to make 


h 1.6875 — 1.65 .0375 


K,=.572119 [ori gen arcana ae ng 
d 1.70 — 1.65 05 
D,= —7216 
D,= +198 c=.75 
.75(.75—1) 198 

whence K =.572119 — (.75 x 7216) + ————————— 

= .572119— .005412 — .000018 

= 566689 
So that L,=4 x 3.1416? x 27? x 100 x 32 x .566689 


= 52,187,700 cms. 


This is the current sheet value and must be corrected by formulas (10) and (11). 
The diameter of the bare wire is d=.0193 cms. 
P=.1000 cms. 


d 
—=.913 and from Table II A=.4658 
P 


n=whole number of turns=320 
From Table III. B=.3345 
DL=4 x 3.1416 x 27 x 320 x (.4658 + .3345) 
= 86912 cms. 
L=L,-DL 


=52187700 — 86912=52100788 cms. 
or .052100788 henrys, 
which is the true value of the inductance. 


EXAMPLE 2 
Let us suppose a coil wound with the same kind of wire as that in th 
ample. And let its other dimensions be the same with the one excep 
now 4 cms. | 
Let us compute the inductance by the formula of Rayleigh and Niven. 


e previous ex- 
tion that b 1s 
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216 
Ls=4 x 3.1416 x 27 x 1a 2.3026 logis — -— + 


4 


1 
=4x 3.1416 x 27 x 16004 2.3026 x 1.73239 - — + 
2 


=4x 3.1416 x 27 x 1600 x 3.4919 
=1,895,480 cms. 


1 16 


216 1 
— (2.3026 logio — + —) 
2 32x27? 4 4 


e 1 
(2.3026 x 1.73239 + —) 


b 


Taa must be corrected as in the previous example: 


R as before and A=.4658 


h=40 and from Table III 
DL=4 x 3.1416 x 27 x 40 (.4658 + .3148) 
=10,594 cms. 


B=.3148 


L=L, - DL=1895480 — 10594=1884886 cms. 


As an extreme test of the accuracy of this formula we may calculate the inductance 
of a single turn of wire whose dimensions are those given in the example illustrating 


formula (2) i.e., 


Substituting 
1 


2 


20 
L;=4 x 3.1416 x 1s} 2.3026 log —--— + 
| 6 


=60 x saated 2.3026 x 2.30103 — = + 
=904.5 cms. í 
Correcting this current sheet value, —= 

A=.5568 and B=0 - 


DL=4 x 3.1416 x 15 x .5568 
=104.95 cms. 


120 1 
—— (2.3026 logo —— + —) 
32 x 225 6 4 
—_——— (5.5483) 
32 x 225 


L=L,— DL=904.5 — 104.95 =799.55 cms. 


_ The value obtained from formula (2) 
is 752.45 cms. The discrepancy is due 
to the fact that formula (2) gives the 
inductance for infinitely high frequencies, 
while in the above example the value 
obtained is for very low frequency or, 
more correctly, for steady currents only. 
The exact predetermination of the in- 
ductance of conductors at high frequency 
IS very complicated—if, indeed, it is 
possible at all—and only in the simplest 
forms of circuits can close approximation 
to the desired value be obtained. 

The following formula will serve to 
correct values of inductance calculated 


for zero frequency, or direct current to 
any frequency n, though it is only ap- 
plicable to copper wires which are straight 
or very slightly bent. L is the direct 
current inductance, / is the length, and 
d the diameter of the conductor (all in 
centimeters). 


40 
\6— ———__-_—- 
3.1416 x dla 


It is seen that when n becomes very large, 

the second term in the brackets becomes 

0, so that a very approximate correction 

is applied by simply subtracting from 
(Continued on page 87) 


In=L—l 
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THE PRODUCTION OF ACCURATE SCREW-THREADS IN THE LATHE 
Part Il—Testing and Gauging 
FRANCIS W. SHAW 


Now arises the question of gauging 
the work, both during progress and after 
completion. The attainment of accu- 
racy in lead will rest almost wholly on 
accuracy of machine and alignments. 
Heating of the work may account for 
some error; but this is avoidable by 
allowing the work to cool down before 
taking final finishing cuts. If the ma- 
chine guide-screw be accurate in lead 
and ordinary care is taken at all points, 
any check needed would be to ascertain 
accidental slips. An ordinary screw- 
pitch gauge would be sufficient for this 
purpose. To check the form of thread 
before completion it would be impossible 
to_ employ standard ring or plug-gauges. 


Fig. 11—Showing Clearance at Bottom of Spaces 
in Ring Gauges to clear Flat Tops of Work 
Threads 


As a final test, these are, of course, useful, 
and if made as shown in Figs. 11 and 12, 
they can be used before the final rounding 
off of the thread, the gauge threads being 
cut deeper as shown. Previous to round- 
ing off, some form of adjustable gauge is 
advisable. The Brown & Sharp microm- 
eter (Fig. 13A) is a convenient tool, used 
in the manner shown. It will be noticed 
that the points are cut away in such a 
manner that they do not interfere with 
the tips or roots of the thread. Hence, 
measurement is made of what is termed 
the angular diameter of the thread, which 
is, of course, the part of the thread which 
should regulate the fit. In this microme- 
ter, when the points are in contact, as 
shown at B, the micrometer reading is at 
zero. Hence the reading for any screw 
gives the diameter half-way down the 
thread—at its pitch diameter, as it were. 


MSS 
i DY 


Fig. 12—Showing Clearance at Bottom of Spaces 
in Plug Gauges to clear Flat Tops of Work 
hreads 


For this reason, an amount equal to 
twice the addendum must be added to 
the reading to arrive at the outside diame- 
ter. For the Whitworth standard the 
amount to be added to the reading 
amounts to 0.640—pitch (p). The fol- 
lowing table presents these amounts 
worked out for the various pitches: 


READING OF B.&S. MICROMETER FOR 
WHITWORTH THREADS 


Threads |Micrometer 


Diameter per inch | Reading a 
.640 640 
d p d= aoe 
p p 
Inches 
⁄% 20 .2180 .0320 
5-16 18 .27169 .0355 
34 16 .3350 .0400 
7-16 14 .3918 .0457 
A 12 4467 .0533 
9-16 12 . 5092 .0533 
5% 11 . 5668 .0582 
11-16 11 6293 .0582 
34 10 6860 .0640 
13-16 10 7485 .0640 
14 9 , 8039 .0711 
15-16 9 .8664 .0711 
1 8 .9200 .0800 
1% 7 1.0336 .0914 
1 7 1.1586 0914 
134 6 1.2684 1066 
14 6 1.3934 1066 
154 5 1.4970 1280 
134 5 1.6220 1280 
11% 4 1.7328 1422 
2 4 1.8578 1422 
2% 4144 | 1.9828 1422 


The fourth column gives the amoun 
to be deducted from the nominal diame- 
ter to obtain the reading for use when the 
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Fig. 13—Measuring Angular Diameter of Screw 


Whitworth form is used on screws of 
different diameters than standard. 

C, Fig. 13, shows attachments for con- 
verting an ordinary micrometer. The 
table of readings may be employed by 
adding the initial reading of the microme- 
ter when the gauging points are in contact 
to the tabulated figures. 

In screw-cutting the first process will 
be the cutting of the thread with a V-tool 
in the manner already indicated. This 
will leave the top of thread flat. During 
this process, the diameter will be checked 
by the thread micrometer, Fig. 13. If 
tools are sharp, accurate and accurately 
set, the thread flanks may be accurately 
finished by the tool itself, nothing being 
left to be removed by the chaser. If 
means are not at hand for insuring the 
necessary tool accuracy, about .005 
should be left on the diameter for finishing 
with the chaser. However, it is recom- 
mended that an attempt be made to 
secure the necessary tool accuracy and 
avoid chasers, which are apt to be cut 
out of pitch, due to distortion in hard- 
ening. 


THREAD ROUNDING 


Assuming that the correct angular 
diameter of the thread being produced 


Fig. 14—Tools for Thread Rounding 


has been attained, all that remains is the 
rounding of the tip of the thread. To 
do this a simple tool, easily made, is that 
shown in Fig. 14. The thread rounder 
itself 1s made from rectangular steel, and 
is held in a holder, as clearly shown. In 
order to get the radius of the cutting 
portion correct, a hole, slightly smaller 
in radius than the radius of the thread- 
tip is drilled near to the end of the short 
piece of steel, as shown. This hole is 
countersunk to reduce the depth of the 
cutting-edge, and so avoid undue inter- 
ference in use. The cutter is now hard- 
ened and tempered to suit the nature of 
the steel, and the hole lapped out to size 
with a piece of copper wire charged with 
diamond dust or emery, to a gauge already 
prepared by grinding to correct size a 


Fig. 15—Circular Threading Tool 


piece of hardened steel wire. It is pos- 
sible at times to make use of a needle or 
even a piece of music-wire carefully 
chosen by micrometer measurement for 
this purpose. | 
After lapping, the end of the cutter is 
ground off (note the dotted lines) to the 
correct angle. At A is shown how an 
internal thread-rounder is prepared. In 
using these tools, care must be exercised 
in setting in relation to the thread-angles, 
This is best done by adjusting the tool 
sidewise until by the aid of a magnifying- 
glass the ends of the arc are seen to 
coincide with the thread-angle. These 
tools are ground on the top surface only. 
The rounding-tool will, of course, need 
to be tilted to conform with the lead- 
angle. The error in small angles will be 
small; if, however, the angle be great, 
the radius of the cutting edge should be 
slightly increased, so that when tilted 
the plan radius will be approximately 
correct. The word ‘‘approximately”’ is 
used advisedly, for in reality_the tilting 
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of the tool results in a plan shape of 
elliptical form. The difference from a 
true circle is, however, quite inappre- 
ciable. 


CIRCULAR THREADING TOOL 


Fig. 15 shows a simple threading tool, 
whose particular virtues consist in that 
it is cheaply produced, readily ground 
and has a long life. It will be noticed 
that the putting face is below the line of 
centers to avoid interference with the 
thread flanks. This may be ‘used for 
right- or left-hand threads. Where 
the lead-angle is large, it will be necessary 
to tilt the tool. If the plan angle of the 
tool be made slightly less than standard, 
the resultant thread form will be more 
nearly correct. For extremely accurate 
threads this tool will do for roughing 
out only. This will be apparent from 
a study of Fig. 9. 

Now, let us consider the particular 
difficulties which beset the Square and 
Acme thread forms, as shown in Fig. 16. 
The proportions of these threads are 
given in the following formulas and table: 


Formulas 


l=lead=the amount of movement of a 
nut due to one turn of the screw. 

p=pitch=the distance from center to 
center of adjacent turns of thread. 
(In a single-threaded screw, p=1). 

t=thickness of top of thread in an “Acme” 
thread, and thickness of thread in a 
square thread. 

d=depth of thread. 

c=clearance between top of thread in 
screw and bottom of space in nut, 
or between bottom of space in screw, 
and top of thread in nut. 


Lx .3707 
Acme t= = .3/07p 
number of leads 
1x.5 
Square t= =. 5p 


number of leads 

Acme d=.5p + .010 in all leads 

Square d=.5p +c (c should be made 
sufficient to ensure clearance, and 
might be .010 in all sizes of square 
threads, the same asin Acme threads. 
There is, however, no recognized 
standard. ) 

Acme c= .010 for all leads. 

Square c= .010 for all leads. 

in reference to d). 


(See note 


ACME STANDARD THREADS 
Proportion in Inches 


ne] ae a 

Se. LOS es 

Aa ZED Sa oe E 
A T eo 1voe © g O ĉo 
l me Ego TESE sey hana 
os as + Oo ~ o OG ee ~ O04, 
2 > [sO sme} SS | Ean 
a A JES JB = ç |B 
1 5100 | .3707 | .6345 | .6293 | .3655 
2 2600 1853 3199 3147 1801 
3 1767 | .1235 2150 2098 1183 
4 1350 | .0927 1625 1573 0875 
5 
6 
7 
8 
9 
10 


EFFECT OF SPRING IN TOOLS 


In cutting threads of any form, a 
trouble experienced is that of the com- 
mencing portion of the thread being cut 
rather thicker than normal. This is due 
to the fact that when the tool first meets 
the work, the pressure is taken by the 
leading side of the tool, causing it to yield. 
Backlash in the slides and inherent 


Fig. 16—Square and Acme Standard Threads 


weaknesses in the job and the machine 
tend to the same end. As the tool pro- 
ceeds in its travel, the other side of the 
tool receives a pressure tending to bal- 
ance that on the first entering side, with 
the result that the tool ultimately returns 
to its normal position. Thus the lead 
is a slightly variable one, seen particu- 
larly in the case of very fine square or 
“Acme” threads, where the difference is 
very acute. The first point needing 
attention is the tool itself, which should 
be as still as possible. A square thread 
tool, made as shown in Fig. 17, will be 
apt to spring back considerably on meet- 
ing the work. Hence, it should be kept 
as stumpy as possible, as shown by the 
dotted lines. The angle of the bottom 
rake on the leading side should be rather 
greater than on the opposite side, so as 
to be certain not to rub, but to cut freely. 
The next point needing care is the ad- 
justment of all slides. The upper slides 
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ee 
Fig. 17—Square Thread Tool : 


of the slide-rest should be adjusted so as 
to move rather stiffly. Again, see that 
the work itself, if of a flimsy character, be 
well stayed, and the spindle of the head- 
Stock neatly adjusted. One source of 
trouble is frequently due to lack of care 
in centering the work. The centers 
Should be deep, and conform in angle 
to the headstock centers. Then when 
extreme accuracy is needed, the material 
in the work must have attention. The 
removal of metal from the outside of a 
results in the releasing of internal 
Stresses due to the rolling, hammering, 
or cooling. Hence, as the exterior por- 
tion of the material is subject to the most 
Severe of these stresses, ample allowance 
must be made for machining. Often- 
times it is necessary to release the in- 
herent stresses by a process of annealing 
Prior to screw-cutting, and even after 
Toughing out the thread. The amount 
of such attention, will, of course, vary 
with the refinement of accuracy de- 
manded. A point worth noting is that 
any straightening necessary should be 
“one prior to annealing, and care taken 
m annealing by careful packing in the 
furnace—to prevent distortion during 
this process. Material should also be 
carefully chosen. Steel of a very soft 
nature is very “luggy” in the cutting, 
there is a great tendency for the tool 
be S€ize the material. Such steel may 
More readily cut under ample lubri- 
ant—lard-oil for preference. 
1S point of yield in the tool, due to 
op sided pressure, is an important one— 
muse portant, in fact, that where the work 
ae accurate, each side of the thread 
t be cut independently, after initially 
toe bing out—very carefully—with a 
w% p arrower than the space. Not only 
tha PUT it is better to feed in the tool at 
alon gle of the thread-flank than to 
a by it to cut the whole of the flank at a 
mi _ bound. The method adopted 
by ty of course, in every case be governed 
-©Quirements as to accuracy. It would 
of MM politic to waste time in refinements 
e nature described for a rough 
Manele-screw. 
cutting a V or Acme thread, if the 


tool is fed direct into the work, the total 
width of cut as the thread nears comple- 
tion is considerable. As a consequence 
of this, the pressure on the tool and the 
reaction on the work is also considerable; 
hence, there is a great tendency for both 
work and tool to yield. The work, asa 
rule, if frail in structure, mounts the 
tool, which in common parlance, digs in. 
This may to some extent be mitigated 
by using a spring tool, in which any 
extra pressure forces the tool out of the 
work. This is the procedure adopted 
in thread-cutting lathes where the work 
is done automatically, and in which it 
would be impossible or impracticable, at 
least, to make (automatically ) the changes 
in tool position needed to work on the 
step-by-step lines advocated above. Ob- 
viously, a spring tool, if it fulfils its 
“spring” function, must result in im- 
perfect work. If it does not spring, then 
it is no better than a non-spring tool. 


GRINDING THREADING TOOLS 


Much depends on accuracy of tools: 
hence it will not be out of place to mention 
some of the methods adopted to insure 
accuracy. Modern engineering concerns 
have now abandoned the methods which 
left the grinding of tools in the hands of 
the individual workman. A tool-grind- 
ing department, whose duty is to dole 
out the necessary tools, collect and re- 
grind them at intervals, is the regular 
order of things. This department is now 
fitted up with special machines, in which 
tools may be fixed and controlled in their 
movements in relation to the grinding 
wheel. Thus, a threading tool either for 
V, Acme or square threads, would be 
fixed in a holder and constrained to travel 
in such a relation to the grinding-wheel 
as to produce the required angles with 
precision. Accurate gauges are provided 
to check not only the angles, but the 
widths of tools. Attention has been 
particularly paid to cutting and rake 
angles. As a rule these machines are 
accompanied by a board bearing samples 
of tools needed for general work (and 
samples of special tools may be added) 
for imitation. 

Two notable machines of this class are 
the Sellars’ (American) and the Lumsden 
(British). Similar results can be ob- 
tained on a smaller scale by the addition to 
any ordinary grinding machine of a series 
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of slides capable of being tilted to any 
desired angle to the grinding wheel. The 
writer has arrived at the same result by 
mounting tools in an ordinary slide-rest 
on the lathe, using the swivel to give the 
necessary angular movements, an emery 
wheel being mounted between the lathe- 
centers. 

This short description of grinding 
methods will sufhce to give a few hints 
on the subject. To deal adequately with 
the subject of grinding tools would need 
considerable space, and is not really 
germane to the art of screw-cutting. 

In conclusion, the manufacture of 
accurate screws 1s by no means a simple 
affair—the manufacture of precision 


A Telephone Time Saver 


What looks like a good suggestion is 
a device noted in a recent number of the 
Electrician, an invention designated as a 
telephone time saver. This device con- 
sists of a sound-magnifying trumpet, 
of flattened form, similar to certain types 
of motor horns, behind which is a plat- 
form adapted to support the telephone 
receiver. Upon receiving or making a 
call upon the ’phone and being asked to 
“hold the line,” the user, instead of 
“holding on” with the telephone receiver 
pressed to his ear, an arrangement which 
restricts his movements and prevents 
him from giving his attention to any other 
matter, merely drops the receiver onto 
the platform of the “time saver,” where 
it automatically slides into position with 
the earpiece against the small end of the 
spiral trumpet. The user is then free to 
go on with his work until the voice from 
the trumpet shows him that the person 
at the other end is speaking. Conversa- 


tion can then either be carried on using 


the loud-speaking trumpet, with the 
advantage of leaving the user’s hands 
both free for the purpose of turning up 
references, taking down a message from 
dictation, etc., or the receiver may be 
lifted off the instrument and used in the 
ordinary way. The loud-speaking tele- 
phone’s ‘‘voice’’ is very similar to that 
of a gramophone and it is thus possible 
for the user of one of these instruments 
to move some little way from the tele- 
phone and yet hear when the person at 
the other end of the line is speaking. 


screws, most difficult. What has been 
said—although relating to some extent 
to precision screws—is intended rather 
to deal with those screws used in ma- 
chinery—machine tools in particular— 
for controlling feeds, etc., and to apply 
to the manufacture of ordinary screwing 
tackle, and, generally, to screws compara- 
tively short in length. The production 
of what is termed a precision screw needs 
methods almost entirely different. The 
production of a screw, say, 5 ft. long, 
within a limit of variation in pitch of 
half a thousandth of an inch per foot is a 
serious undertaking. As a matter of 
fact, but two or three firms exist who are 
capable of tackling such a job. 


Bare Aluminum Wires for Coils 


The conductivity of aluminum is about 
60 per cent. of that of annealed copper. 
Accordingly, an aluminum conductor 
must be considerably larger in cross 
sectional area than a copper conductor 
if the two are to carry the same amount 
of current. Aluminum wire is always 
coated with a thin oxide which serves 
asan insulator. This insulation is enough, 
according to some European manufac- 
facturers, to permit of using bare alumi- 
num wire in the coils of magnets. As 


‘the oxide film is of inappreciable thick- 


ness, a coil of fine wire thus constructed 
would be no bulkier, if as bulky, as a coil 
wound with insulated copper wire. H.F. 
Stratton, writing on this subject in the 
Electrical World, states that he has been 
unable to secure sufficient insulation 
when depending upon the aluminum 
oxide film as it naturally occurs in the 
commercial product. In order to increase 
this oxide, some European manufacturers 
wet the coil and then heat it. This he 
thinks hardly sufficient, but he has pro- 
duced very successful results by passing 
the wire through sodium hydroxide, and 
then drying the coil by passing a current 
through it. 


Lady (engaging cook)—‘‘ This reference 
doesn’t say anything about your capa- 
bilities as a cook. To whom can I apply 
for that?” 

Applicant—" Police Constable Koppen, 
999, O.K. Division!"’—Exchange. 
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ORTHOGONAL PROJECTION 


_ Orthogonal or orthographic projection 
, Sa science based on solid and descriptive 

geometry. It may be best described as 

the art of representing objects or mag- 

Nitudes on two or more suitably chosen 

planes. Usually these planes are taken 

at right angles to each other and the 
Projection of the object on the planes 
xactly represent the object by showing 
its form, dimensions and the relation of 
its lines and surfaces to each other. The 
Sience is of great interest and importance 
to the draftsman, since upon it are based 
architectural and mechanical working 
wings. 

In mechanical drawing the object is 
represented on two planes, which are 
termed the horizontal plane of projection 
and the vertical plane of projection. 

ese two planes are taken perpendicular 


Fig. 1 


to each other and intersect in a line 


7 a the ground line. While these two 

Panes will in some cases be sufficient to 

Pt Perly and clearly represent the object, 

lan enere are many times when a third 

Thi e, called a profile plane, is needed. 

the third plane is taken perpendicular to 
pocher two planes. 

18. 1 shows the arrangement of the 
vert; planes of projection. VP is the 
plan plane of projection, and on this 

à © is found the front view or front 

Vation of the object. HP is the hori- 

is projection plane, and on this plane 

: d the top view or plan of the ob- 
ae GL is the ground line, and is the 
© of intersection AB of VP and HP. 


Fig. 2 


When a third view of the object is needed 
it is shown on the profile plane PP, and 
this view of the object is called a side 


view or side elevation. It is important 
to notice that the different views of the 
object derive their names simply from 
the plane on which they are shown and 
not from the face of the object represented. 

The VP and HP form four angles 
which have been numbered, in Fig. 1, as 
1st, 2d, 3d and 4th angle, respectively. 
That is, if the object is assumed to rest 
on the horizontal plane, and in front of 
the vertical plane its projection is said 
to be a Ist angle projection; if the object 
is assumed to be beneath the horizontal 
plane and behind the vertical plane its 
projection is a 3d angle projection, etc. 
Usually in making the working drawings 
of any object, the object is considered to 
be in either the 1st or 3d angle. 

Fig. 2 shows the point A, located in 
the Ist angle. This point is above HP, 
in front of VP and in front of PP. The 
projections of the point are A’, A‘ and 
A®: the small exponents simply indicating 
upon which plane the projection is taken. 
The left-hand drawing in Fig. 2 shows 
the point in space and its relation to the 
three reference planes, while the right- 
hand drawing represents the projections 
as drawn on a flat surface. The distance 
bA* is the actual height of the point 
above the HP; the distance bA" is the 
actual distance of the point in front of 
the VP; the distance cA® is the actual 
distance of the point in front of the PP.. 


o 
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Fig. 3 


Since both VP and PPare perpendicular to 
HP, itis evident that cA’ must equal bA”. 

Fig. 3 is the projection of a straight 
line which is parallel to both VP and 
HP. As in Fig. 2, and in most of the 
following figures, two drawings are given, 
the one being the projections of the line 
or lines upon the three reference planes 
as they might appear in space, and the 
other showing the projections as they 
appear when drawn on a flat surface. 
The line ab is located in the 1st angle, and 
its projections on the reference planes 
are found by first locating the projections 
of the extremities of the line and then 
joining, by means of straight lines, the 
points which have just been located. 
It should be noticed that the point a 
projects upon the reference planes giving 
the points a’, a" and a°. The projection 
of the point b upon the reference planes 
gives the points b’, b" and b. Joining 
the points a” and b", aè and b" gives the 
projection of the line ab upon VP and 
HP; but since the line ab is taken parallel 
to VP and HP, it is perpendicular to 
PP, and, therefore, its projection upon 
PP is a point. 

Fig. 4 shows the projections of a line 
ab which makes an angle with each of the 
three reference planes and intersects VP 
and HP in the points a and b respectively. 
Projecting the point b upon VP and join- 


ing this point b with a by means of a ! 


straight line gives the projection of the 
line ab upon VP. Similarly by project- 
ing the point a upon HP and joining the 
points a" and b" gives the projection of 


Fig. 4 


the line ab upon HP. To obtain the 
projection of ab upon PP, it is necessary 
to project both the points a and b upon 
this plane and then, as was done in each 
of the previous cases, join these projected 
points by a straight line. It should be 
noticed that all points are projected 
vertically upon the various planes. 
Fig. 5A is the projection of a straight 
line which is parallel to both HP and 
PP. It will be noticed that the line 


Fig. 5 


will project upon VP as a point and the 
distance ca” will be the actual height of 
the line above HP, while the distance 
ca" will be the actual distance which the 
line is in front of PP. 

_ Fig. 5B is the projection of a straight 
line drawn parallel to both VP and PP. 
Since the line is perpendicular to HP, its 
horizontal projection will be a point, 
while as in the previous case the distances 
da’ and ca” will be the actual distance 
of the line in front of VP and PP. 

Fig. 6 shows the projection of the plane 

A taken parallél to VP and perpendicu- 
lar to HP and PP. In order to find the 
projections of a plane, it is necessary to 


Fig. 6 


. find the boundary lines of the plane. It 


is true that a plane is of infinite extent, 
but since it is usual to work with but a 
portion of the plane, it is necessary to 
consider simply this limited area. The 
plane A is bounded by the lines ab, be, 
cd and da. The projections of the points 
a, b, c and d give the projections of the 
four lines, and the projections of the four 
lines give the projections of the plane. 
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Since the plane is parallel to VP, its verti- 
cal projection will show the true size and 
Shape of the plane. As the plane is per- 
pendicular to both HP and PP, its hori- 
zontal and profile projections will be 
simply straight lines. This is, of course, 


true, since the points b and c project 
upon HP asa single point, and the points 
a and d project upon HP as a single 
point. Similarly the projections of the 
points a and b and d and c, upon PP are 
Single points. 


Fig. 7 


Fig. 7 shows the projections of the 
Plane A which is parallel to HP and per- 
Pendicular to the other two reference 
Planes. As in the case of Fig. 6, the plane 
Projects in its true size and shape upon 
the plane to which it is parallel, while its 
Profile and vertical projections are but 
Straight lines. For the sake of sim- 
Plicity all lettering which can, has been 
omitted, and the projections of the plane 
A are designated simply by means of the 
letters V, H and P. 

Fig. 8 shows the projections of the 
Plane A which is inclined to HP at an 


Se 


Fig. 8 
an 


18le of 30 degrees, and which is perpen- 
cular to PP. It will be scen that the 
Pane cuts HP and VP in straight lines, 
Ad these straight lines are called the 
rizontal and vertical traces of the 
Piane, Since the plane A is perpendicu- 
nT to PP, its projection upon this plane 
Sa straight line, and the angle which this 
Ne makes with oa’ is the angle at which 
e plane is inclined to HP. It should 
noticed that none of the projections 
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Fig. 9 


show the true size and shape of the plane 
A, although the projection upon PP 
shows the true length of the plane, and 
the horizontal and vertical traces show 
the true width of the plane. 

Fig. 9 shows the projections of a plane 


A which is parallel to PP. It will be 
an interesting and instructive exercise for 
the student to actually draw the projec- 
tions to scale, and for this reason the 
location of the plane with respect to the 
various reference planes is given. The 
plane A is bounded by lines each of which 
is 1%, in. long and which make angles of 
90 degrees with each other. The plane 
is located 34 in. in front of PP, and its 
lower and left-hand boundary lines are 
each 1% in. above and in front of HP 
and VP respectively. In drawing the 
projections of this plane or any other 
plane or figure, it is simply necessary to 
draw the projections as they would appear 
drawn upon a flat surface. 

Fig. 10 is given to show the method of 
representing planes in descriptive ge- 
ometry. This method does not require 
a profile plane, and the projections are 
not as self-evident as in the case of work- 
ing drawings. The plane Q is inclined 
to both VP and HP, and intersects these 
planes in the lines VQ and HQ respect- 
ively. These lines are the vertical and 
horizontal traces of the plane and each 
trace makes an angle with the GL. The 
vertical trace is inclined at an angle of 
60 degrees with the GL, and the horizontal 
trace makes an angle of 30 degrees‘with 
the GL. In descriptive geometry the 
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Fig. 11 


planes are usually assumed to be of in- 


finite area, but in mechanical drawing 


the planes are of limited area, since they 
form the faces of some actual object. 

Fig. 11 shows the projections of a cube 
whose base is parallel to HP, and which 
has two faces parallel to VP, and two 
faces parallel to PP. Each of the faces 
of the cube is a square, and it shoyld be 
noticed that each of these faces is a plane 
of limited area. To find the projections 
of the cube, it is simply necessary to find 
the projections of its faces, and the pro- 
jections of its faces are found in the 
manner just described, when finding the 
projections of a plane of limited area. 
Because of the location of the cube with 
respect to the three reference planes, 
each of the projections of the cube will 
show the true size and shape of its faces. 
Since this is a treatise on Mechanical 
Drawing, the vertical projection of the 
figure should be spoken of as the front 
view, the horizontal projection as the 
plan and the profile projection as the 
side view. i 

Fig. 12A shows the projections of a 
parallelopiped. Each of the sides of this 
object is a rectangle and its ends are 
squares. The figure is so placed that 
its ends are parallel to PP, and two of 
its sides are parallel to HP, and two of 
them are parallel to VP. Because of 
the location of the object, it is evident 
that the projections of its sides and ends 
will show these sides and ends in their 
true size and shape. 

Fig. 12B shows the projections of a 


Fig. 12 


right cylinder. -` The axis of this cylinder 
is perpendicular to VP. The cylinder 
will project upon HP as a rectangle and 
similarly upon PP. The vertical pro- 
jection or front view of the cylinder will 
show the true size and shape of the cylin- 
der, and will be a circle. 

Fig. 13 shows the projections of a 
pyramid whose base lies in H P and whose 
axis is perpendicular to HP. The base 
of this pyramid is a square, and each of its 
faces is a triangle. Since the base lies 
in HP, its horizontal projection will show 


Fig. 13 


its true size and shape, but as all of its 
faces are inclined to VP and PP, these 
faces will not appear in their true size 
and shape in either the VP projection or 
the PP projection. 

To obtain the true size and shape of 
the faces of the pyramid, it is necessary 
to project the face upon a plane which is 
parallel to the face. 

Such a plane is called an auxiliary 
plane. Auxiliary planes are very largely 
used in descriptive geometry, since by 
projecting the object upon such planes, 
it is possible to obtain a view of one of 


Fig. 14 


its faces in which none of the lines are 
fore-shortened. There are also many 
times when the use of an auxiliary plane 
of projection helps to make clear doubtful 
points on a working drawing. 

Fig. 14 shows the projections of a 
rectangular parallelopiped whose sides 
are parallel to VP and PP, whose base 
lies in HP and whose upper face is in- 
clined at an angle with the base. It is 
evident that the sides and base of the 
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Fig. 15 


object will project in their true size and 
Shape, but the upper face being inclined 
to both VP and HP at an angle other 
than 90 degrees will not appear in its true 
Size or shape in any of the ordinary views. 
However, by the use of a plane parallel 
to this face, called the auxiliary plane, 
It 1s possible to obtain a projection of the 
face which will show its true size and 


pe. 

_ The authors of this department, be- 
lieving that the only way to successfully 
learn mechanical drawing is by actually 
doing original work and by solving prob- 
lems, have decided to include a certain 
Number of study questions or problems 
at the end of each article. In some cases 
Partial constructions of the problems 
will be given and the student allowed to 


Fig. 16 


Complete the solution. In other cases, 
however, the problem will be simply 
Sta in words and the entire solution 
left to the student. It will be possible 
Many times to solve the problems by 
Ske and try,” or “short-cut” methods, 
hi this should not be done, since each 
ot the problems is intended to empha- 
ze Certain basic principles of drawing. 
mope problems which are given with 
by _nstalment are to be solved entirely 
Y geometrical methods. 


STUDY PROBLEMS 


p PROBLEM 3. To draw a line tangent 
mo given circles exteriorly. 
1g. 15 shows the solution of the prob- 


Fig. 17 


lem, and the method of obtaining this 
solution is left to the student. 

PROBLEM 4.—To draw a transverse tan- 
gent to two given circles. . 

Fig. 16 shows the solution of this prob- 
lem. 

PROBLEM 5.—To inscribe within a 
given circle, five similar circles, the circles 
touching the ‘given circle intertorly, and 


.each other exteriorly. 


Fig. 17 shows the solution of this prob- 
lem. 


Fig. 18 


PROBLEM 6.—To inscribe within a 
given equilateral triangle, three similar 
circles, so that each of these circles will 
touch each of the other two, and also the 
sides of the triangle. 

l Fig. 18 shows the solution of this prob- 
em. 

The authors will be very glad to answer 
any questions which may occur to the 
readers, and to criticise any mechanical 
drawing work submitted, provided all 
communications are addressed to the 
Mechanical Drawing Department of 
the ELECTRICIAN AND MECHANIC, and 
return postage is enclosed. 


The Calculation of Inductance 
(Concluded from page 77) 
the value of L one-half the length of the 
conductor in centimeters. This gives 
the value for very high frequency. If 
this is applied in the last example where 
L=799.55 cms. and /=2 x 3.1416 x 15= 
94.248 cms., we find that L', the high 
frequency inductance, is 
l 


L!'=L-— 
2 
94.248 
= 799.55 — ——— 
2 
=752.43 cms., 


which checks very closely with the value 
obtained directly from formula (2). 

The above formulas and tables will be 
found very helpful in the design of high- 
frequency electrical apparatus as well as 
in the evaluation of circuits after con- 
struction. 
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HOW TO PRODUCE THE ULTRA-VIOLET RAYS, AND SOME 
EXPERIMENTS WITH THEM 


G. G. BLAKE 


Any amateur who possesses a coil cap- 
able of producing a l-in. spark can, with- 
out much trouble or expense, fit up and 
work an ultra-violet ray apparatus. 

Fig. 1 shows a diagram of the appara- 
tus: A, switch; B, battery; C, coil; 
D, condenser (or Leyden jar); E and E 
are two small steel rods; F, box of wood 
or cardboard; G, hole cut in the side of 
box; H, coil of stout copper wire. 

The battery, coil and switch need, I 
think, no further description, so I will 
pass on to describe the condenser D. 
There are various ways of making this. 
The figure shows it made of a square 
piece of window glass 14 in. square, 


other coating of the condenser M. H 
is a coil of stout copper wire about 4 in. 
in diameter and 10 in. long (see Fig. 2). 
It consists of only one single layer of wire. 
This should be quite uninsulated and of 
such a thickness that after it has been 
coiled into shape (round the body of a 
wine bottle, or anything cylindrical in 
shape) it will retain its shape when the 
bottle is afterwards removed. 

The two ends of this coil, P and Q, 
are connected to the two coatings of the 
condenser by wires N and O respectively, 
and are also joined by wires R and 
to the two steel rods E and E. These 


_ steel rods are made out of two pieces 
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Fig. 1—Diagram of Apparatus 


coated on each side with tin-foil, to within 
about 1 in. of the edge. This is best 
stuck on with shellac paste, made by 
dissolving shellac in methylated spirits, 
and it is just as well, while using the 
shellac, to coat the edges of the glass 
with it, so as to prevent condensation 
of the moisture in the air from settling 
on the glass, as it is so likely to do. 
Another form of condenser which 
would serve the purpose almost equally 
well is the old-fashioned Leyden jar. 
A very serviceable one can be made out 
of a tumbler coated inside and out to 
within about 1 in. of its edge, with tin-foil, 
and the remaining exposed glass coated 
with shellac as in the last case. 
Whichever form of condenser is used, 
one of the wires leading from the second- 
ary of the coil J is connected to one coat- 
ing of foil, K and wire J' from the other 
secondary terminal is connected to the 


of stout steel wire about 1% in. in diame- 
ter, and the two ends E and E are nicely 
rounded with a file. 

Box F can be made either of wood or 
cardboard. About 4 in. square is a con- 
venient size (see Fig. 3). The steel rods 
E and E push in and out through holes 
in the sides of the box, so that the size 
of the spark gap between them can 
regulated. On the other ends of the rods 
are soldered terminals T and U. Gis4 
hole in the box 11% in. in diameter, oppo- 
site the spark gap. 

EXPERIMENT I 

Procure a small piece of willemite 

(it is a natural silicate of zinc, any chem- 


a 


Fig. 2—Coil 


ELECTRICIAN 


Fig. 3—Box 


ist will probably be able to get this for 
you for a few cents) and place it in front 
of the opening of the box G, and in a per- 
fectly dark room start the coil working. 
A bright .blue spark will be seen between 
the rods E E, which makes a loud snap- 
Ping noise, and the willemite will be seen 
to fluoresce a beautiful green color. If 
a Small crumb of willemite be looked at 
under a microscope while it is fluorescing, 
It is especially beautiful. When a fairly 
large coil is used to work the apparatus, 
the willemite can be made to fluoresce, 
€ven when several yards separate it from 
the window G. If a piece of thin glass 
now put in front of the opening G, 
the willemite will no longer fluoresce, 
but ifa piece of quartz (say an old quartz 
ens from a pair of spectacles) be put in 
front of the opening, it will fluoresce 
Quite as well as it did in the first case. 
S experiment proves the presence of 
the ultra-violet rays (which are invisible 
to the unaided eye), for if it had been 
e visible light rays which caused the 
emite to fluoresce, the glass would 
he have stopped the fluorescence. And 
a So shows that whereas glass is opaque 
I the rays, quartz is quite transparent. 
Ri is also found to be'transparent, and 
Small piece can be substituted for the 
quartz, with the same result. 


Fig. 4—Gold Leaf Electroscope 
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EXPERIMENT II 


Several other substances also fluoresce 
under the action of the ultra-violet rays. 
Silicate of soda fluoresces blue, and it is 
especially noticeable with this chemical 
that the fluorescence continues for 5 or 6 
seconds after the apparatus has stopped 
working. Should the reader happen to 
possess a platino-cyanide of barium X-ray 
screen, he will see that this will also fluo- 
resce under the action of the ultra-violet 
rays. 


EXPERIMENT III 


Another proof of the existence of the 
ultra-violet rays produced from the spark 
between the steel rods is their power to 
discharge an electroscope. Fig. 4 shows 
a gold leaf electroscope charged either 
negatively or positively, so that the two 
gold leaves L are wide apart. P isa 
disc of brass the same size as the disc O, 


Fig. 5—Spark Coil and Gap 


belonging to the electroscope, P is sus- 
pended by a wire M about 11% in. above 
O, and is connected to the earth by wire 
M. A gas or water pipe makes a splen- 
did earth connection. B is the ultra- 
violet ray box, and G is a piece of glass in 
front of the window between it and the 
electroscope. On the rays being gen- 
erated nothing happens to the electro- 
scope while the blue light coming through 
the glass passes between the plates P 
and O, but directly the glass is removed, 
and the ultra-violet rays are allowed to 
play on the air between the two plates, 
the air becomes a partial conductor, and 
all the electricity escapes from the elec- 
troscope to earth, with the result, of 
course, that the leaves close. A simple 
way of connecting up this experiment 1s 
to suspend plate P from a gasolier. 


EXPERIMENT IV 


This is another experiment which 
shows the action of the ultra-violet rays 
upon the air. A small coil is arranged 
as shown in Fig. 5, so as to have a spark 
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gap between the secondary terminals, 
which is so arranged that it is just too 
great to allow a spark to pass when the 
coil is worked. If now the ultra-violet 
rays are allowed to play on the air in the 
spark gap, a spark will pass, showing 
again that the air becomes more con- 
ductive when under the action of the 
Tays. 

There is a great similarity between the 
ultra-violet rays, the X-rays, and the 
Gamma rays which emanate from radium. 
Any of these rays will discharge a charged 
electroscope, affect a photographic plate 
or cause willemite, and other substances, 
to fluoresce; all are invisible to the un- 
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aided eye, and they are all of them ether 
vibrations. Violet is the highest rate 
of vibration which our eyes are capable 
of seeing, and above this next comes the 
ultra-violet. These rays have only about 
the same penetrative power as ordinary 
light. Higher than these in the spectrum 
we come to the X-rays and the Gamma 
rays, both of these having wonderful 
penetrative power, the latter in particu- 
lar. With a small quantity of radium 
(6 milligrammes) I find that the rays will 
penetrate through nine pennies, placed 
one above the other, and will cause dis- 
tinct fluorescence on a piece of willemite. 
—The Model Engineer and Electrician. 


THE DIVINING ROD 


The United States Geological Survey 
states in Water-Supply Paper 255, en- 
titled ‘‘Underground Waters for Farm 
Use,” just reissued, that no appliance, 
either mechanical or electric, has yet 
been devised that will detect water in 
places where plain common sense and 
close observation will not show its pres- 
ence just as well. Numerous mechanical 
devices have been proposed for detecting 
the presence of underground water, rang- 
ing in complexity from the simple forked 
branch of witch hazel, peach, or other 
tree to more or less elaborate mechanical 
or electric contrivances. Many of the 
operators of these devices, especially those 
who use the home-cut forked branch, are 
entirely honest in the belief that the 
working of the rod is influenced by agen- 
cies—usually regarded as electric currents 
following underground streams of water 
—that are entirely independent of their 
‘own bodies, and many people have im- 
plicit faith in their own and others’ 
ability to locate underground water in 
this way. In experiments with a rod 
made from a forked branch it seemed to 
turn downward at certain points inde- 
pendent of the operator’s will, but more 
complete tests showed that this down- 
turning resulted from slight and, until 
watched for, unconscious muscular action, 
the effects of which were communicated 
through the arms and wrists to the rod. 
No movement of the rod from causes 
outside of the body could be detected, 
and it soon became obvious that the view 
held by other men of science is correct— 


that the operation of the ‘‘divining rod” 
is generally due to unconscious move- 
ments of the body or of the muscles of 
the hand. The experiments made show 
that these movements occur most fre- 
quently at places where the operator’s 
experience has led him to believe that 
water may be found. 

The uselessness of the divining rod is 
indicated by the facts that it may be 
worked at will by the operator, that he 
fails to detect strong water currents in 
tunnels and other channels that afford 
no surface indications of water, and that 
his locations in limestone regions where 
water flows in well-defined channels are 
no more successful than those dependent 
on mere guess. In fact, its operators 
are successful only in regions in which 
ground water occurs in a definite sheet 
of porous material or in more or less 
clayey deposits, such as pebbly clay or 
till. In such regions few failures can 
occur, for wells can get water almost 
anywhere. 

The only advantage of employing a 

“water witch,” as the operator of the 
divining rod is sometimes called, 1s that 
crudely skilled services are thus occa- 
sionally obtained, for the men so em- 
ployed, if endowed with any natural 
aptitude, become through their experience | 
in locating wells shrewd, if sometimes 
unconscious observers of the occurrence 
and movements of ground water. 

A copy of the report may be obtained 
free on application to the Director of 
the Geological Survey, Washington, D.C. 
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NOTES ON DRILLS, REAMERS AND BROACHES 
GEORGE GENTRY 


One of the most important factors in 
the use of the ordinary twist drill is to 
remember that it is not a reamer, nor 
was it ever intended to be used to enlarge 
a hole smaller than itself, unless there 
be afreasonable difference in their sizes. 
All,the work done by a drill of any kind 
should be carried by the bottom cutting 
edgesfor lips equally, the clearance and 
rake of which are in accordance with the 


and making it useless so far as the worn 
portion is concerned. The lips should 
always be of the same length and to the 
angle given. It may not be generally 
known that the peripheral portion of a 
twist or straight-fluted drill—indicated 
by bb, Fig. 1—is, even in the smallest 
sizes, backed off, as shown on the point 
elevation, Fig. 2, leaving very little 
surface to resist wear, as mentioned above. 


Fic. 1? 


Conditions in such as a lathe or planer 
tool. This is shown on Figs. 1 and 2, 
and it should be noted that the extremes 
of these edges aa, Fig. 2, must not be 
allowed to become worn away, otherwise 
the edges of the flutes will take some of 
the work, and the drill, sooner or later, 
seze and break. If it does not break, 
the flute edges, not being adapted for 
cutting, as in a reamer, will rapidly wear, 
thus throwing the drill out of caliber, 


Suppose it is wanted to enlarge a hole 
l1% in. in diameter to 14 in. This can be 
done by means of a ]4-in. drill with 
safety, without putting any undue strain 
on the flute edges; but the resultant 
lģ-in. hole is not so likely to be cylin- 
drically true, on account of the point 
not coming into play and steadying the 
drill, neither can the exact position of 
the hole be maintained, as in the case 
where reamers are used. 
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Fig. 3 is an enlarged section of a twist 
drill cutting edge, showing how the rake 
is adapted for cutting wrought and cast 
iron, steel, copper, aluminium, or other 
tough and stringy metals. Fig. 4 is the 
corresponding section of a straight-fluted 
drill, showing the absence of rake. It is 
this feature which makes the latter drills 
so useful for brass work, and especially 
for thin plate work in any metal, as the 
drill is not able to jump forward, which 
is usual with a twist drill just before it 
clears its way through the metal. This 
trouble arises from the fact that the direc- 
tion of the twist of the flutes is right- 
handed (1.e., the same as the direction of 
a right-handed screw thread, which must 
be so, or the cutting edges would have a 
negative rake and would scrape rather 
than cut), and the tendency of the drill 
actuated by the feed is to force an 8- 
shaped hole and to follow the same, screw 
fashion. It will be shown later on why 
the flutes of a twist reamer have to be 
left-handed to avoid much the same 


tendency. The outline of the flute sur- | 


face and periphery of the drill, as shown 
on the point elevation in Fig. 2, will 
clearly demonstrate the uselessness of a 
fluted drill for cutting with the flute 
edges, and compared with Fig. 8, which 
is a section of a fluted reamer, this will 
be still more clearly seen. 

Reverting to Fig. 3, it will be noted 
that the angle of rake is 621% degrees to 
the plane of the cut. This generally 
applies to twist drills only, when they 
have not been worn away much, as it is 
usual to increase the angle of the twist 
from that given above at the point to 
about an angle of 7214 degrees to the 
same plane at the shank end; the object 
being to increase the cross-sectional area 
of the drill near the shank for purposes 
of rigidity, and to resist torsion, and this 
without diminishing the cross-sectional 
area of the flutes. It is obvious that the 
sharper the angle of the flute in relation 
to the axis the less metal is removed from 
the body of the drill to excavate it, and 
on the other hand, if the angle of flute 
be kept constant throughout and the 
depth of same decreased with the above 
object, the chips would choke the flutes 
at the shank end. The disadvantage 
of the increased angle is the decrease of 
rake to the cutting edge when the drill is 
worn short. Constant angle drills are 


made, and one method of obtaining the 
advantages of the increase in same is 
gradually to alter the angle of the milling 
cutter in relation to the flute so as to cut 
a wider groove at the top end, and at 
the same time a shallower one, thus ob- 
taining a thicker web in center without 
any decrease in the cross-sectional area 
of the groove or any increase in the total 
cross-sectional area of the drill itself; 
the center of the web being regarded ‘as 
the weak point to be protected against 
torsion. 

In reference to grinding the cutting 
edges, it must be borne in mind that just 
sufficient backing off of the point facets is 
necessary only, and that too much clear- 
ance causes the drill to cut rankly and 
almost as badly, from a practical point 
of view, as if no clearance was given at 
all. The best indication for grinding 
is to observe the angle of the center cut- 
ting edge in relation to the lips of the 
drill. Fig. 5 gives this correctly at c, 
while Fig. 6 shows the angle formed 
(approximately) by too little or no clear- 


ance, and Fig. 7 the reverse, or too much 


clearance; in short, the drill is here too 
sharp to maintain an even cut with suffi- 
cient feed to make it cut at all. (Note 
that the thickness between the lips is 
shown greater than necessary for good 
cutting to accentuate this angle in these 
views. ) 

Readers may have found difficulty in 
grinding very small twist drills, such as 
from Nos. 65 to 80. It is not necessary 
to round off the clearance in such small 
drills as these, a flat backed-off clearance 
to the lips being sufficient. The follow- 
ing method with a little practice will an- 
swer the purpose. First accustom yourself 
to holding a wire, with both hands ona 
rest, to the periphery of a revolving stone, 
which must run at high speed away from 
you, so that the resultant flat surface 
ground is approximately at an angle of 
60 degrees to the axis of the wire, with a 
slight inclination of the end of the wire 
nearest you to the right to give clearance. 
Then take the drill, and, selecting the 
position from the operator’s point of 
view, looking downward as indicated by 
Fig. 7, give the point one touch on a 
fine grained grindstone, or, better still, a 
carborundum wheel running dry, with 
the drill held in position, as mentioned 
above. Without moving your hand, 


” 
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revolve the drill in your fingers, and treat 
the opposite side the same, giving the 
Same period and compression to the 
touch. With a little practice, this is so 
efficient that one cannot detect with a 
powerful glass the slightest difference 
in the length of the lips in quite the 
smallest drills. 
€n using small drills, do not try 
the watchmaker’s method of using a drill 
arbor and bow. This requires a great 
deal of practice and an extra special sense 
of touch. Mount the drill in the lathe 


chuck (preferably a three-jaw scroll 
ae vhich must, of course, run true). 
f the drill is too fine for the jaws to grip, 


take a Strip of blotting-paper or newspaper 
about 3% in. wide by 1 in. long, moisten 
slightly, and roll it on the drill shank 
between the thumb and first finger until 
the mass of paper is quite tight. This 
wil be found an effective packing, and 
in the writer's experience, a drill so 
mounted will run true nineteen times 
“ee of twenty. Feed with the poppet 
aad with back center removed; and 
if the work is small, back it up with a flat 
hee of hard wood. Do not support 
© work in your hand, but pack under 
4 that the drill takes no weight. Run 
: e lathe at the highest possible speed, 
e vibration, and use oil as lubricant 
for all metals. Only practice and famil- 
ses With your lathe will enable you to 
alien” proper feed necessary for fine 
drill He - In any case do not try to 
The Oles below .04 in. with a hand brace. 
ence ater thinks—from bitter experi- 
Bett that it is well-nigh impossible. 
i. results can be obtained with an 
Sad Medean drill brace using the usual 
n ©-pointed drills, but great care is 
hints TY with all hand tools. The above 
er are given assuming the reader does 
sitiye Sess the luxury of a high-speed sen- 
the b ng machine, which is doubtless 
-ESt tool for actuating fine fluted drills. 
REAMERS AND BROACHES 
enl amers and broaches are tools for 
Ng and truing to a gauge diame- 
small existing hole, which, though too 
quali » Should, with respect to the wearing 
ties and strength of any reamer, 
SOmewhere near truly round and 
the “lently large to allow the point of 
taper 1 to enter. They are usually 
of tha for either the whole or a portion 
“ir length—in the case of so-called 


parallel reamers for about one-sixth of 
their length from the point upward. 
Fig. 8 is a section of the flutes looking 
on the point of the latest and best form 
of six-fluted reamer, showing the shape 
of flute and backing off of cutting edges. 
This latter is usually done on a special 
grinder and constitutes the final process 
of gauging the tool to size. Fig. 9 is also 
a good form of multi-fluted reamer, 
which necessitates the turning of the 
original blank to gauge and very careful 
fluting, as it will be seen at once that any 
extra depth of flute will rob the tool of its 
diameter, and any shallowness obviates 
its cutting capacity. Fig. 10 shows the 
old original form with five flutes, which 
retains its gauge diameter and wears well; 
but is not so efficient a cutter as the fore- 
going, on account of the lack of backing 
off, although for strength it is far and 
away superior. Fig. 11 is the usual 
section for broaches, which are always 
made with five cutting edges. In addi- 
tion to these, square section taper 
reamers (or more properly broaches) 
are largely used for cutting taper-pin 
holes in machinery and for enlarging 
roughly holes in metal plates for taking 
wood screws. These usually have tap- 
ered square shanks and are adapted to fit 
carpenters’ bit braces. 

The best design of reamer for general 
work is that shown in Fig. 12 with left- 
hand twist flutes, although this is not 
the general kind sold in tool shops. The 
straight-fluted variety is more generally 
found in stock. This is probably due to 
the fact that straight flutes are easier 
to produce and do not require the extra 
feed necessary in milling machines for 
their production. A glance at Figs. 13 
and 14 respectively will demonstrate the 
superiority of the left-hand twist flute 
as against the straight. It will be seen 
that, for any one cutting edge, there are 
two resistances r and rl, acting respect- 
ively along the axis AW of the tool and 
at an angle of about 90 degrces to the 
edge. The first is that against the weight . 
W of the reamer and wrench and any 
slight down pressure (the slighter the 
better) divided by the number of flutes; 
the second that of the resistance of the 
metal to the cutting of the edge E. Be- 
cause in Fig. 13 the direction of rotation 
D (clockwise) is against the direction of 
inclination of the edge E, r may be ap- 


-> 
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proximated as equal to rl, and their 
resultant R, in the direction shown, is 
one-sixth of the total resistance, forcing 
the reamer out of the hole and preventing 
its seizing. In Fig. 14 the resistance r 
is considerably less, as E is much nearer 
in direction to that of rotation D, and 
in the same as that of W, hence R, the 
resultant, is not so effective in freeing 
the reamer, and as E is in the same direc- 
tion as W, unless great care is taken 
the tool will chatter and form an approxi- 
mate hexagonal hole, especially if used 
in thin plate work. Fig. 15 shows that 
with a right-hand flute the inclination E 
being with the direction of rotation D, 
r is practically eliminated and r1 becomes 
R. This form would undoubtedly seize 
and very soon break, as the total resultant 
tends to draw the tool deeper into the hole. 


Broaches are made very slightly taper 
their whole length, and are gauged at 
the upper shoulder or maximum diameter 
to Stubb’s steel wire gauge. They are 
very handy tools, as they will cut in either 
direction, and will rapidly enlarge holes 
in plates using a reciprocating rotary 
motion with a fairly long stroke. If 
habitually used one way and they be- 
come dull on the edge, a reversal of mo- 
tion will often be an improvement, and 
will have the advantage of setting the 
edge for the first direction. They are 
used largely in clockwork, and their taper 
is so slight that in plate work it can be 
disregarded. These tools are generally 
actuated by a handle provided with a 
chuck adapted to take several consecu- 
tive sizes —The Model Engineer and 
Electrician. 


AN UNIQUE COMMUTATOR 
PAUL E. GOLDMANN 
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An invention that will in all probability 
revolutionize the manufacture of small 
commutators and cause the passing of 
the present taper ring method of con- 
struction has recently been invented by 
a Pittsburgh man. The value of this 
man’s invention is due to a secret com- 
pound in powder form which possesses 
peculiar properties, namely, that after it 
once comes in contact with heat (which is 
required to melt this powder into a solid 
mass), it can be subjected to the most 
intense heat without showing the least 
effects, such as getting soft, expanding 
or contracting. The usual method of 


placing the bars (with mica between) 
in a circle and putting a circular clamp 
around them is followed in this invention, 
and if necessary this combination is put 
into a lathe and the tapered recesses 
“trued up.” 

The partly finished commutator is 
then placed in a mould and a bushing 
of the requisite size is placed in the exact 
center. The space between the exterior 
of the bushing and the interior of the 
commutator, including the tapered re- 
cesses, is then filled in with this special 
compound. Heat and pressure are ap- 
plied, and these melt and compress the 
powder into a solid mass. 

This mass upon cooling hardens and 
forms an insulating binder, serving the 
Same purpose as the steel and mica rings 
used in the old method of construction. 
This substance when hard can be cut 
and polished the same as rubber or fiber. 

The parallel lines designated by B 
show this compound, A shows how the 
bars are imbedded, and C is the bushing. 


Etching on Steel 


Cover the article with a film of paraffin 
wax (candle grease), and with a scriber 
write or mark whatever is required. 
Sprinkle some salt over this and then 
cover with strong nitric acid. Clean 
off with hot water, and grease artele to 
prevent any rusting. 
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SOFT-SOLDERING, TINNING AND SWEATING 
OWEN LINLEY 


_ What is generally termed soft-soldering, 
in order to distinguish it from hard- 
soldering, or brazing, is one of the most 
useful processes for the amateur; but he 
hardly ever performs it well, his joints 
usually being clumsy and leaky. It is, in 
reality » One of the simplest processes, and 
requires hardly any skill, if once clearly 
understood and a correct start made. 
The first thing to be considered is the 
outfit, and in this the most important 
thing 1S the copper-bit, or soldering-iron, 
as 1 18 sometimes called, and here we 
come to the first mistake usually made 
by the amateur, who generally has a bit 
far too small to be of any practicaluse. It 
would Puzzle some professionals to do good 
work with the tiny bits used by some ama- 
teurs. What may be termed the ordinary 
standard bits are shown in Figs. 1 and 2, 
where it will be seen that the straight 
bit has two different kinds of ends, and 
the flat end is best if it is not required 
to work into corners, as it conveys more 
heat to the work. The hatchet-bit is 
more Convenient to use on long seams, 
and an adjustable bit can be obtained 
which combines the two. Within cer- 
tain bounds, the larger the bit the better 
a SOunder will be the work produced 
bit It, provided it is properly used. A 
11 Y the body of which is from 1 in. to 
“40. in diameter, will give good results 
pa being unduly heavy. 
bo ang settled on a bit, the next thing 
ce dtroder is the means of heating it, 
oa 3 best, of course, is one of the stoves 
ordin OT this purpose. Next to this, an 
gas is gas-stove can be used. If no 
meN @&available, a forge or ordinary do- 
We fire can be used. l 
porta Ow come to one of the most im- 
that = matters in soft-soldering, and 
the be the tinning or coating the end of 
robert: With solder, for unless this is 
to a done, it is almost impossible 
heat uce good work. It is always best 
but if the bit by means of gas if possible; 
stumbli fire is used, one of the great 
=o ng-blocks of the amateur should 
end Rao os that of heating the extreme 
should the bit. The body of the bit 
from : e made hot, so that the heat runs 
ot — to the end, which should be kept 
the fire as much as possible, as this 


prevents its getting burned or roughened, 
which stops the solder running properly. 
Another thing is that if a good supply 
of heat is in the body to start with, the 
end remains hot so much longer. In 
order to tin the bit, some flux is necessary 
to remove the oxide produced by heat, 
and there are several of these which will 
be described later; but as far as tinning 
the bit goes, the old-fashioned ‘killed 
spirit,” although objectionable in some 
ways, is perhaps the most efficient in the 
hands of a beginner. It is prepared thus: 
Get some spirits of salts, which can be 
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Figl Fig 2 


obtained at any chemist’s or oil-shop, 
put it in a jar, and drop a few zinc cut- 
tings in it. This should be done in the 
open air, as it gives off poisonous fumes. 
The spirit, or, to speak more correctly, ` 
acid, will dissolve the zinc, and then more 
should be added, until it remains undis- 
solved at the bottom of the spirit, and 
bubbles of gas are no longer given off. 
The objection to this preparation is that 
it rusts iron or steel, and therefore can- 
not be used under certain circumstances, 
as will be explained later, and it gives off 
a vapor that attacks bright work or tools 
in a workshop; so it is best, when it is 
killed, to pour it off into a wide-mouthed 
jar or bottle, which can be closed with 
a bung when not in use. 

There are several varictics of soft- 
solder; but that mostly used for sheet- _ 
metal work is called tinman’s solder, and 
another kind is known as blowpipe solder, 
and this is perhaps the best for amateur 
use, and 1s in much thinner strips than 
the former, which makes it convenient 
for small work. 

Another part of the outfit is something 
to rub the bit on when tinning it, and 
for this purpose some workmen use a 
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small block of sal ammoniac, about 2x 
2x 1in. high, and with the upper surface 
formed slightly hollow, while others use 
a piece of ordinary brick, which is useful 
if Fluxite is used to tin the bit. This 
preparation is excellent, and very handy 
to use, and does not cause rust; but is 
not so powerful as the spirit. It is a 
good thing to have a piece of canvas or 
sacking handy, with which to rub the 
body of the bit clean, and this is more 
especially the case if it is heated in a fire, 
and is not very clean, as any soot or 
particles of coal adhering to it give off 
smoke, which causes the end to oxidize. 
Some workmen are very particular about 
this, and there is no doubt it is worth 
attending to, and also if a fire is used, it 
should be kept as free from smoke and 
flame as possible. The end of the bit 
should now be filed up smooth to which- 
ever shape is required, and the extreme 
corners should be rounded off with the 
file, as this helps to keep it smooth. 

The bit is now heated as already de- 
scribed; the whole body, not merely 
the end, being heated; and if a fire is used, 
it is best to let the end pass through it 
into a cooler part. The bit should be 
hot, so that the solder melts as soon as 
it is applied to it; but as it will not do this 
until the bit has been tinned, a certain 
amount of guesswork will have to be used 
at first; but it should never be allowed 
to get red-hot. When the bit is consid- 
ered to be hot enough, it should be with- 
drawn from the fire, the end rubbed 
bright with the file, then dipped in the 
spirit, and the solder applied toit. These 
operations should be performed as quickly 
as possible, and if all is right the solder 
should unite to the end of the bit, and 
this can be assisted by rubbing it on the 
piece of sal ammoniac or brick. The 
operation may have to be repeated two 
or three times, but should be kept up 
until the whole of the end of the bit is 
covered with solder. 

The bit being properly tinned, we will 
now consider applying it to the work. 
It must be remembered that the flux 
should always be put on the work before 
the bit is applied to it and has made it 
hot. By this means the oxide is pre- 
vented from forming at the beginning 
of the job. In new work where the sur- 
face of the metal is clean, care should 
be taken to be sparing with the flux, and 
only apply it where it is wanted, or the 


melted solder will follow it, and make a 
wide, unsightly seam. One advantage 
of Fluxite is that, being a paste, it is not 
inclined to run about on the surface of 
the work as spirit does. . 

The best thing with which to apply 
the flux is a piece of cane with the end 
cut to a point, and pounded with a ham- 
mer so as to form a kind of small brush. 
In running joints or seams, the bit should 
be moved slowly along the work, so that 
the heat can soak in, and should never 
be rubbed backwards and forwards, as 
this makes a rough-looking joint, in fact, 
the appearance of the joint is a great 
indication of its soundness, as its surface 
should be smooth and shining; but if, 
on the other hand, the solder-is rough, 
and seems inclined to stand up in little 
spikes, it is a sign that the bit was not 
hot enough, or it was applied too hastily 
to the seam. 

Of course, there are many ways of 
using a bit, and much depends on the kind 
of work, and whether its appearance 
matters or not. In some cases it is best 
to use a pyramid-shaped bit, and draw 
one of the corners (not the point) along 
the seam; but in working inside a piece 
of work, this cannot always be done, and 
a chisel-ended bit has to be used. As 
the bit is moved along the seam, solder 
can be fed to it; but this is apt to make 
a clumsy joint in the hands of a beginner, 
and in small work, where neatness is 
wanted, it is sometimes best to pick up 
some solder with the bit, and apply it to 
the work. Some have a globule of solder 
in the hollow in the block of sal ammoniac, 
and take up what is wanted from this; 
but it sometimes happens that the whole 
globule will unite to the bit, and perhaps 
a better way is as follows: Put a little 
flux on a piece of clean tin, and apply some 
solder to the bit, and let it form a blot 
on the tin, and from the edge of this blot 
can be picked up exactly the amount of 
solder required, as you would take up 
some oil-paint from a palette. 

The bit has to be retinned from time 
to time, so as to keep it in good condition, 
and the edges slightly rounded, as the 
frequent dipping in the spirit, instead of 
rounding these as might be expected, 
has the opposite effect, and makes them 
stand up sharp and ragged. If trouble 
is experienced by the solder’s running 
where it is not wanted, it can be stopped 
by painting the work in those parts with 
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a mixture of size and lampblack; but 
this is seldom necessary if care is taken 
with the flux. 

It is difficult to get solder to flow over a 
gap (even if it is very small), and in 

joining two sheets of metal with a plain 
lap-joint (not folded) the heat of the bit 
Causes the edge of the upper sheet to 
buckle slightly, so that it is difficult to 
keep it down close on the lower one. 
This may be prevented thus: Set the 
edge of the upper sheet slightly, as in Fig. 
4, where it is shown somewhat exagger- 
ated, and this should be done with a 
€t—not a hammer, as this would 
stretch the edge of the metal. 

n repairing old tin work, all rust and 
scale should be removed by a scraper, 
which is best made out of a three-square 
file that has had the cuts ground off it. 
For this class of work spirits of salts are 
best; „Dut the work should be well washed 

ter it is finished, or rusting will set in. 
at is known as sweating is joining 
two pieces of metal by external heat, the 
aces of which have been tinned or 
os With solder. A good example of 
thisis the sweating of a union on to a brass 
copper pipe. In this class of work, the 
arst thing to do, if a sound joint is wanted, 
rian make certain that the pipe does not 
too tightly in the union, so as not to 
tose room for the solder, and this applies 
ar work of this kind, such as sweating 
of th ar on a spindle, etc. The inside 
Mak © Union must now be tinned thus: 
a a spatula out of a piece of brass 
with, flattened at the end and tinned 
hole , Solder; put some flux inside the 
dip ae the union, and hold it by a wire 
until = a Bunsen burner or gas-stove 
olde: is hot, and then put a picce of 
it abo Mside, and when it melts, spread 
the pi ut with the spatula. The end of 
while he Can be tinned the same way, and, 
to spr Ot, wiped round with a piece of rag 
ead the solder. Some flux should 
togeth ©n both, and they should be heated 
and hea? and one inserted in the other, 
uniteg d in the flame until they are 
sweate, As you cannot see inside a 
fora ba ȚJ0Mt, it is somewhat difficult 
and th &tnner to tell if it is sound or not, 
aw į, following is a great assistance: 
touch hs work away from the flame, and 
just wh with a piece of blowpipe solder 
OF, in wa the two pieces of metal join, 
the pi e case of the first example, where 

Pe enters the union. 


If all is right, the end of the solder 
should melt at once, and appear to be 
sucked into the joint. 


In some cases pieces of work can be 
pinned or riveted together after the 
surfaces have been tinned, or spring-clips 
can be used to hold the work together, 
and these are easily made, being about 
1% in. wire, flattened at the ends and bent 
as shown in Fig. 3, and they are very 
useful for holding small pieces of work. 


Where clips or rivets cannot be used, 
it is sometimes convenient to hold pieces 
of work together with what is known 
as binding wire, which can be obtained 
at most ironmongers. It is a very soft 
annealed iron wire, and being black from 
the softening, if the flux is kept away 
from it, solder will not adhere to it. 


A blowpipe can be used for tinning and 
sweating work, but is much inferior to 
the flame of the Bunsen burner, and the 
results are not as certain. In the case 
of work that is too large to be heated 
by a burner of this size, an ordinary gas- 
ring is useful. The best flame for this 
class of work is an upright Bunsen burner, 
and these can be bought or easily ex- 
temporized thus: Take a piece of brass 
tube about 5 in. long, and 9 in. in diame- 
ter. About l% in. from one end, file two 
notches, and then pinch that end together, 
so that it just fits on an ordinary gas- 
burner. 

Turn the gas on, and light it from the 
top, and if all is mght, the flame should 
deposit no smoke on a piece of bright 
metal held over it. 

If it does so, it is not getting enough air, 
and the notches should be enlarged until 
the flame is smokeless. The gas must 
not light inside the tube, and if it persists 
in doing this, it shows it is getting too 
much air. A piece of thin metal bent so 
as to clip round the tube can be used to 
regulate the amount of air that comes in 
by the notches. These burners are very 
useful for a variety of purposes, such as 
tempering, etc., and can also be used for 
heating the soldering bit if a stand is made 
to support it. 


In some cases, especially in sweating 
work together, the melted solder will 
run into holes, the end of pipes, and other 
places where it is not wanted, and this 
can be stopped by filling these up with 
plaster of Paris mixed with a little water. 
—English Mechanic and World of Science. 
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AN INVESTIGATION OF EXPLOSION-PROOF MOTORS 


The term ‘“‘explosion-proof,” as applied 
by the Bureau of Mines to an electric 
motor, refers to a motor inclosed by a 
casing so constructed that an explosion 
of a mixture of mine gas (methane) and 
air within the casing will not ignite a 
mixture of the same gas surrounding 
the motor. There are two classes of 
motors so constructed: First, a totally 
inclosed class built strong enough to 
withstand high internal pressures and 
so designed that the efficiency of all 


inclosing covers can be satisfactorily - 


maintained; second, a class provided 
with relief openings or valves designed 
to relieve the pressure of an explosion 
within the motor casing and to cool any 
products of combustion discharged 
through the valves. 

A satisfactory motor of the first class 
is much more expensive to build than 
an equally safe motor of the second class. 
For this reason, attempts to make motors 
explosion-proof have been confined chiefly 
to motors of the second class. 

The function of explosion-proof devices 
for clectric motors is to reduce below the 
ignition point of gas (methane) the tem- 
perature of any flames that may be dis- 
charged from the motor casing. The 
temperature reduction is effected by 
removing the requisite amount of heat 
from the flames during their passage 
through the devices. Various plans have 
been proposed and developed for thus 
removing heat from the products of 
explosion. The principle of the Davy 
safety lamp has been the basis of most 
of the protective devices designed for 
explosion-proof motors. The application 
of this principle consists in causing the 
discharged gases to pass over or through 
metallic plates or screens which by con- 
duction remove the heat from the gases. 
In some types of devices the cooling 
effect of expansion is also utilized. 

For the sake of simplicity, the means 
used to cool incandescent gases will be 
termed, ‘‘Protective Devices,” whether 
they consist of valves, layers of gauze, 
or metal plates. 

The investigation described in bulletin 
No. 46, was undertaken by the Bureau 
of Mines as one of several investigations 
having for their purpose the ascertaining 


of methods for lessening the risks attend- 
ing the use of electricity in mining. 

The Bureau began this investigation 
by sending a circular letter to manu- 
facturers of electric motors for mine 
service, stating that the Burcau proposed 
to make tests of electric motors designed 
for operation in the presence of gas 
(methane) in order to determine their 
suitability for such service This letter 
was sent to all manufacturers whom the 
Bureau believed would be interested in 
the proposed tests. Five motors were 
submitted for test, no two being protected 
in exactly the same manner. 

In this report the results of tests are 
related to the various types of protection 
employed, which are described in detail. 

According to the definition of an ex- 
plosion-proof motor, such a machine 
can presumably be safely operated in an 
atmosphere containing gas (methane) 
under conditions most conducive to 
explosion, provided that the protective 
devices with which the motor is equipped 
are in good condition and in their proper 
places. In conducting the investigation, 
an effort was made to produce conditions 
that would probably introduce the great- 
est elements of danger. In the earlier 
tests especially, and to some extent in 
subsequent tests, it was not evident just 
what the most dangerous conditions 
would be. 

Copies of this Bulletin may be obtained 
by addressing the Director of the Bureau 
of Mines, Washington, D.C. 


Bronzing Brass 


Mix 1 oz. of flour of sulphur and 14 Ib. 
of pearl ash, and put in an iron ladle over 
a good fire. Keep stirring until it is a 
well mixed reddish-brown mass, and then 
turn out on a flat stone. When cold, 
pour on it 3 pts. of boiling soft water, 
and, after standing for some time, pour 
off the clear liquid and keep it for use. 
The article to be bronzed should be care- 
fully cleaned with dilute nitric acid and 
then hung in the liquid until dark enough. 
To make the coating more permanent, 
the article should, after having been 
dipped once, be washed and dried, and 
again placed in the bronzing solution. 
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A D’ARSONVAL GALVANOMETER 
PERCY W. BAKER 


The following is a description of a 
d'Arsonval galvanometer, with scale 
and lamp, which I have just made, and 
with which I have obtained some very 
good results. To construct a similar 
instrument, first obtain a piece of wood 
2ft.x6in. to form the base for the gal- 
Vanometer and lamp, which are fixed 
at the two ends. Next get a piece of 
brass rod bent and fixed to the end of the 
base, as shown in Fig. 2. At the end of 
this a nut is soldered to hold the adjusting 
Screw for the coil, Fig. 2, which must 
come exactly over the center of the mag- 
net to allow the coil to swing within the 
magnet poles without touching either 
sde. The coil frame is made of beech 
Naas Fig. 6, and is wound with eight 
ayers of No. 42 s.c.c. wire, well soaked 
3 paraffin wax, and the two ends are 
wttened to two brass pins, one of which 
s fixed at each end of the coil. The top 
Pn is then fixed to the adjusting screw 
at the end of the brass rod by a piece 
i Silver wire (the finest that can be 
obtained) to allow the coil to swing freely 
"thin the magnet poles. The bottom 
a 1S then fixed to a pin in the base in 
© Same manner, except that the silver 
wre used for connecting should be 
twisted into a spiral, so as to give the 
col easier movement, Fig. 4. Near the 
‘op of the coil the small mirror is placed, 

Care must be taken to leave room 


for the clamp, Fig. 5, which holds the 
coil in place when it is not in use. At 
the other end of the base the lamp is 
attached in the following manner: First 
obtain a piece of brass rod and fix it to 
the base Fig. 1, for the lamp to swing on. 
This consists of a round tin with a hole 


Walchmakers 


Fig. 1 


cut in the end to fix it to the lamp-holder, 
which is one such as is used for ordinary 
electric lamps. To the connecting-posts . 
inside the holder, connect two pieces of 
copper wire, which are then connected 
to a 4-volt 4 c.p. Osmi lamp, Fig. 1. A 
small hole about 3% in. in diameter is 
now cut in the lid of the tin to allow the 
light to shine on the mirror. Between 
the lamp and the coil a watch-maker’s 
eyeglass is fixed, Fig. 1, which can be 
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Fig. 3 


adjusted so as to focus the lamp on the 
mirror and so adjust the reflection on 
the scale. 

The scale, Fig. 7, is made of transparent 
paper marked off in_half-centimetres, 
and is suspended to a brass rod which is 
fixed to the two uprights which hold the 
base in position, Fig. 7. Along the bot- 
tom bar to which the base is fastened, 
there are the connecting terminals for 
the battery and galvanometer, each of 
which has a switch; the one for the gal- 
vanometer being used in the place of a 
tapping key. The mirror on the gal- 
vanometer will have to be attached after 
the scale and lamp are in position, be- 
cause it will require tilting at an angle, 
so as to reflect the image of the lamp on 
the scale. This can be fixed in position 
with thick shellac varnish, and then 
allowed to dry. 

This instrument, if made as described, 
a 1,000,000th part of a volt should give 


one millimetre deflection on the scale. 
To obtain a 1,000,000th part of a volt, 
get a piece of copper and constantan 
wire, and solder two ends together. This 
forms a thermo-couple, the voltage of 
which is 0.0004 of a volt for a rise in 
temperature of 1 degree C. Next get 
some water, the temperature of which is 
1 degree C. above the temperature of 
the room in which the thermo-couple 
is located. Connect the remaining end 
of each wire to a terminal, and allow the 
spot of light tocometorest. Then plunge 
the soldered ends of the wires into the 
water, and a deflection of about 36 
millimetres should be obtained. 

It should be mentioned that the pho- 
tograph of the instrument was taken 
when the coil was clamped.—Model 
Engineer and Electrician. 


Uranium 

There is considerable popular interest 
in uranium in the United States on ac- 
count of its connection with radium, the 
properties of which appear so marvelous 
when compared with those of more fa- 
miliar materials. But very little ura- 
nium 1s mined in this country except as 
it is incidentally taken out in mining 
carnotite for vanadium, according to the 
United States Geological Survey. In 
1911 the uranium mined amounted to 
about 21.2 tons. A few hundred pounds 
of pitchblende was mined from the Ger- 
man mine, at Central City, Col., but this 
material was not sold, as it was said to 
have been used in experimental work. 
The extraction of radium has been at- 
tempted in the United States by several 
persons and firms. Some of these have 
given up their efforts, but others are still 
at work, with what success is unknown. 

The uses of uranium and its compounds 
are comparatively few. It is employed 
principally for making yellow glass, for 
yellow glazes on pottery, and in a less 
degree as a chemical reagent. Yellow 
glass made with uranium oxide 1s known 
as ‘‘opalescent.’’ Direct light shining 
through it gives a yellow color and in- 
direct light a greenish yellow. Some of 
the firms which have attempted to use 
uranium in the manufacture of steel have 
abandoned such experiments, the claim 
being made that it apparently imparts 
about the same properties as tungsten 
and is very much more expensive. 
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TESTING AND ADJUSTING THE BACK CENTERS OF A LATHE 
H. R. BECKETT 


Having occasion to do some accurate 
drilling in the lathe, the following method 
of testing the back centers occurred to 
me. It is, however, only applicable to 
lathes having hollow mandrels, and can 
only be done during the evening, or when 
it is dark—time generally convenient to 
the amateur. It need be done only once, 
and will be time well spent for all who 
contemplate doing serious work with this 
land of tool. | 

The front centers must first be correctly 
adjusted, using sharp pointed, truly 
turned centers—preferably those not 
hardened, as this process, unless done 
very carefully, is apt to throw them out 
of true. Clean out the mandrel bore 
by poking through small pieces of waste 
or rag with a stick. Fix up a powerful 
lamp, incandescent gas burner or, best 
of al, an acetylene lamp at the back 
end of the lathe mandrel, so as to project 
a strong beam of light through the man- 
drel bore. A mirror at the back of the 
source of light will be a further improve- 
ment. Now take a piece of thin white 
card about 6 in. square, and describe 
on it a number of concentric circles about 
4 in. distance apart, using black drawing 
ink and making the lines fairly thick; 
pin this card to a rectangular block of 
wood, so that the center-picked hole in 
the card is on a level with the lathe center, 
and with the circular lines facing the 
beam of light. Let the room be made as 
dark as possible, shutting out by screens 
all the stray light from the lamp used. 
Move the poppet head to the far extrem- 
ity of the lathe bed and place the card, 
taking care that it is square on the lathe 
bed and the centrally pricked hole is 
exactly on the point of back center. A 
set-square placed across the lathe will 
keep the block of wood which carries the 
eard square and in its correct position. 

The disc of light projected must be 
adjusted until it exactly fits the circles 
upon the card. It is well first to turn 
the lathe to see if the mandrel is truly 
bored. If the bore is not central to the 
axis of mandrel, the discs of light will 
wobble, and it will be of no use proceeding 
any further with this test; this, however, 
1s very unlikely to be the case. If there 
is no wobble, and the disc of light does 
not coincide with the circles on the card, 


the headstock must be adjusted by loosen- 
ing the large bolts and using the set- 
screws usually provided for that purpose; 
if not, it must be tapped with hammer 
until the correct position is obtained, 
and then made fast. Do not overlook 
the fact that any alteration in the back 
setscrew will also necessitate adjustment 
of the front setscrew, for upon moving the 
back setscrew you put the headstock 
center in a fresh position. A little pa- 
tience is required, but one will be well 
repaid by the future accuracy of the work 
turned out. If the edge of the projected 
circle of light is not sufficiently defined, 
the back headstocks can be brought up 
closer to the light. Of course, the greater 
the distance that the observation can be 
made the greater will be the divergence 


Card for Use in Testing the Back Center of Lathe 


shown if the centers are out, and in con- 
sequence the more sensitive the test. 

Another way that I have tried—pre- 
cise enough for most work, but not so 
fine a test as the above, though applicable 
to any lathe—is this: True up the front 
centers as before. Take a piece of hard- 
wood having one side planed smooth, 
and about 2 or 3 in. thick; attach to the 
bottom of this another longer piece of 
wood which has been made a sliding fit 
in the lathe bed. Put a sharp twist drill 
—the bigger the better—and carefully 
drill a clean hole through the wood, plac- 
ing the prepared smooth side of wood 
for the exit of the drill and feeding up 
the wood by means of a plate on the 
poppet head, another small piece of wood 
being placed between the wood being 
bored and the plate, to ensure a clean 
exit to the hole. Withdraw the drill and 
test this hole with the poppet head center, 
and examine carefully to see that it 
exactly coincides with the exit end of the 
hole. Of course, with this plan it is 
necessary to use a drill that runs true.— 
The Model Engineer and Electrician. 


102 


ELECTRICIAN AND MECHANIC 


TREATMENT AND FINISHING OF FLOORS 


A practical painter who has been in 
the habit of finishing floors in various 
ways, such as painting or graining when 
too much worn to finish in the natural, 
raises the question as to the best way to 
finish floors and how to wax and polish 
them. He also asks how painters in the 
larger cities treat hardwood floors. In 
replying to these questions of its corre- 
spondent, The Painters’ Magazine pre- 
sents in a recent issue the following inter- 
esting comments: 

For ordinary floors, such as in kitchens 
or laundries, warehouses, etc., the floor 
oil treatment is most practised. This 
consists in applying to the new floor a 
non-drying mineral oil, which is prepared 
for the purpose by heating in a hot-water 
bath 1 gal. of light paraffin oil to near the 
boiling point, and in the meantime melt 
in a ladle % lb. of paraffin wax, adding 
same to the hot oil, while continually 
stirring. Stir occasionally, while the 
mixture is cooling, to keep the wax from 
going back into lumps. The oil is applied 
to the floors with a brush, allowed to 
soak into the wood, and when well set 
the floor is wiped with a woolen rag 
wrapped around a floor brush to remove 
the excess of oil, so as not to soil dresses. 
The operation should be repeated until 
the wood is so saturated all over that no 
flat spots are visible, but a finished 
surface apparent all over the floor. This 
finish applies only to soft and hard pine 
as well as spruce. It is what has been 
called ‘‘dustless’’ floor finishing, and when 
the wood is once well saturated it does 
not need oiling again for from four to 
six months, and is far cheaper than 
waxing. 

Oak and hard maple floors also are 
often simply oiled, but for these woods 
the floor oil described above is not the 
proper material. Take 1% gal. of kettle- 
boiled linseed oil, 1 qt. of benzine and 
1 qt. of kerosene oil; mix these and 
brush over the floor. Do not flow it on, 
but brush it out and apply a second coat, 
after all greasiness from the first oiling 
has disappeared. Three coats should 
be applied, if time permits. This makes 
a very durable finish, which, when wiped 
over with a moistened cloth from time 
to time, will appear bright and clean. 


Yellow or hard pine floors may, with- 
out any previous treatment, be waxed, 
and the best method is to use one of the 
reputable floor waxes now on the market, 
applying same to the wood as directed, 
and then polishing by the use of the 
weighted floor brush. When the first 
coat, which acts as the filler, is hard, a 
second coat should be applied, and also 
polished in a similar manner. Oak and 
all other open grained woods require 
hardwood filler before waxing. When 
the wood has been filled, the surplus 
filler removed with excelsior or tow, and 
the filler has dried hard, the floor should 
be sandpapered and the waxing done as 
above. 

The occupants of the house can wax 
polish such floors from time to time. If 
it is desired to stain a hardwood floor, 
the staining is done before filling and 
the paste filler colored to match the stain. 
In very fine residences the hardwood 
floors are filled with paste filler to match 
the color of the wood as closely as pos- 
sible, then smooth sandpapered and — 
varnished with one coat of high-grade 
shellac varnish, again sandpapered and 
finished with at least two coats of very 
best floor varnish. For extra fine rooms 
the last coat of varnish is rubbed or 
mossed, then polished with rottenstone 
and sweet oil. In touching up old var- 
nished floors it is best to touch up the 
bare spots with quick drying flat color 
to match the remainder of floor in color, 
then give a coat of floor varnish to which 
color has been added to match the old 
color of the floor. The color in this case 
should be ground in Japan or varnish, and 
only enough added to stain the floor 
varnish. 

For parqucetry floors the best treatment 
is to apply, in succession, three coats of 
white shellac varnish, allowing each coat 
to dry hard, but they can also be waxed 
without any other treatment. 

Floors that are badly worn no matter 
what the nature of the wood may be, are 
best painted with good, hard drying, 
yet elastic floor paint, which may be all 
oil and pigment paint and drier or made 
from oil and pigment with drier and 
thinned for application with good. hard- 
drying floor varnish. 
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A PORTABLE ELECTRIC DARKROOM LAMP 
W. H. ASPINALL 


Herewith is given a drawing of a port- 
able electric darkroom lamp, which I 
have recently made from scrap materials, 
some of which had done duty as portions 
of a gas fitting. The design, it will be 
noticed, is of a very simple character, 
and no doubt will be appreciated by 
those readers who do a little in the pho- 
tographic line, as it can be made by the 
average amateur. The flange pedestal 
and tee-blocks are part of an old gas 
fitting, and of brass, the tubes forming 
the rectangle being 14 in. copper. The 


Fig. 1—Section and Plan of Baseboard 


tee-block at the top was bored out to 
take ordinary 1% in. nipple lamp-holders; 
the one at the bottom has a shade carrier 
and shade, inside of which is a red lamp, 
the shade itself being of a ruby color, the 
one on top being an ordinary 16-c.p. plain 
lamp. Both lamps are controlled by a 
two-way switch, the current being taken 
from a fitting by substituting for the 
lamp an adapter, connected with a length 
of flexible wire, the whole mounted on 
a walnut wood baseboard of about 9 in. 
square (see Fig. 1).— The Model Engineer 
and Electrician. 


Habit is nature multiplied by either a 
plus or a minus quantity and either adds 
to or decreases its beauties and benefits. 
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Fig. 2—Front Elevation 


Another Aluminum Solder 


Another aluminum solder has been 
added to the already long list now in 
existence. This time it has been patented 
by Charles R. Erkens of the Simplex 
Aluminum Solder Company, Inc., of 
New York City. The solder is composed 
of the following: 


VED pn casey E E 60 Ibs 
TANG «5h 5 ah RG oe ees 15 lbs 
WAG 3 7, Beatie asian aon 10 lbs 
Antimony.............. 5 lbs. 
Bismuth............... 5 Ibs. 
Chromium............. 5 lbs. 


The metals are melted, according to 
the inventor and then treated with “35 
grams of salicylic acid and 10 grams of 
calcium to each 5 lbs. of the alloy; and 
for a like amount of material 2 grams of 
sulphur.” The inventor states that the 
sulphur acts as a “binding agent.” The 
solder is used with the ordinary solder 
fluxes for soft solder and in the same 
manner. 
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{ A HOME-MADE ATTACHMENT FOR CONVERTING OIL AUTOMOBILE 
LAMPS TO ELECTRIC 
JAMES P. LEWIS 


If the auto owner desires an up-to- 
date car a distinct help is to eliminate 
the perpetually smoked-up and dingy 
oil lamps. 

While there are several attachments 
on the market for changing oil lamps 
to electric, neat and serviceable holders 
can be made by the owner himself. 

The little holder shown in the figure, 
is the type in which the lamp bulb can 
instantly be folded back out of the way, 
and the oil light used when desired. 
The parts are made of brass, but will have 
a somewhat better appearance if nickel- 
plated. 

A band A, about Me in. thick, and 
34 in. wide, serves to secure the holder 
to the oil lamp burner, it being clamped 
there by a machine screw and nut B. 
One end of the strip is left sufficiently 
long to project about 1 in. Another 
short arm, or lever C, is riveted or soldered 
prependicularly to this arm. Another 
arm D, which carries the socket proper, 
is secured to C with a machine screw, 
as shown in the figure; a short piece of 
stiff spiral spring being placed between 
the arm and the nuts, the purpose of this 
will be seen later. A dent is now made 
on D at L heavy enough to show through 
on C, but it must not pierce either. Arm 
D is now turned up in line with C and 
another blow given to dent L, so as to 
mark a second point on C, after which 
the two arms are taken apart and the 
dents N and K deepened. Then, as 
will be seen, the arm carrying the bulb 
will be held firmly in the two positions, 
but is instantly changed from one posi- 
tion to another, the principle being the 
same as that used on some wind-shields. 
If any other positions of the arm are 
desired they can be secured by making 
additional dents on C. 

Now secure a 3 in. piece of 3 in. 
brass tube F, also the sheet metal screw 
from a miniature lamp receptacle, and 
solder the latter in the former; also solder 
F to the arm D. At Hisscrewedasmall 
square of hard fiber; this has a small brass 
piece screwed to it at G. These screws 
must not make contact with the others. 

Two binding-posts can be mounted 
on the under side of oil lamp, one being 


insulated and a piece of small flexible- 
cord run from it to G. The other post 
will make contact through the metal 
lamp and holder parts to bulb. 


The binding-posts are connected 
through a suitable switch to whatever 
source of current is available. 

Where a machine is not equipped with 
a storage battery or lighting dynamo, 
the tail lamp fitted with the above 
adapter, using a small 4-volt tungsten 
bulb and a small battery, is both satis- 
factory and economical. 


Lightning Freaks 

During a succession of electrical storms 
at Portsmouth on Friday, August 23, 
1912, there was just one lightning dis- 
charge at 1.40 p.m., which appeared to 
be of any consequence. This particular 
discharge entered the chimney of a house 
on Congress Street, and after doing more 
or less damage to the premises, appeared 
to find the ground through the telephone 
company’s sixty pair aerial cable in the 
street nearby. The cable was burned 
completely off and about 7 in. of it en- 
tirely disappeared. 

Approximately 300 subscribers’ tele- 
phones were put out of commission. The 
cable men were soon on the ground, had 
the cable repaired and about one-half 
of the subscribers affected were in order 
at 9.30 p.m. the same day. It seemed 
strange that this should be about the only 
damage which this vicinity experienced 
from these several electrical storms, 
which covered a period of several hours’ 
duration. 


The science of the Microscope is in- 
verted Astronomy and teaches us the 
immensity of minute things. 
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A SIX-POINT CIRCUIT-BLOCK 
THERON P. FOOTE 


The accompanying illustration may 
at first sight look somewhat complicated, 
but a little careful study will reveal how 
simple and extremely useful such a con- 

nection of wires and instruments is to 
the electrical experimenter. All con- 
nections terminate at one of the six small 
binding-posts located on the laboratory 
work-bench. 

go reuits are so connected that the 

„rect-current ammeter always reads 

in the right direction. The alternating- 

A nt ammeter can be connected either 

Nos. 1, 2, 3, 6, 7, 8 are S.P.D.T. 
Switches: Nos. 12 and 13 are S.P.S.T. 
pitches; No. 4 a home-made rheostat 

a bank of lamps in multiple; No. 5, 
3 2-Doint switch used as a rheostat for 

ing a resistance of one 4-or 6-in. 
Porcelain tube wound with composition 
New at the advancement of each point; 
inne’ a D.P.S.T. switch; No. 10, a 
Cudle-arm, three-way, four-pole switch; 
0. 11, a battery rheostat. 


IIO Volt AC. 


USE OF THE CIRCUIT-BLOCK 

110 A.C., use A and B; No. 2 to right; 
Voltmeter reading, No. 1 to left. 

110 D.C., use A and B; No. 2 to left; 
Voltmeter reading, No. 1 to left. 

110 A.C. through resistance cotl, use 
Band C; No. 2 to right; No. 3 to left; 
use No. 5 as rheostat; Voltmeter reading, 
No. 1 to right. 

110 D.C. through resistance coil, use 
B and C; No. 2 to left; No. 3 to left; 
use No. 5 as rheostat; Voltmeter reading, 
No. 1 to right. 

110 A.C. through resistance of lamps, 
use B and C; No. 2 to right; No. 3 to 
right; use No. 4 as rheostat; Voltmeter 
reading, No. 1 to right. 

110 D.C. through resistance of lamps, 
use B and C; No. 2 to left; No. 3 to 
right; use No. 4 as rheostat; Voltmeter 
reading, No. 1 to right. 

1-5 to 20 volts A.C. or D.C., use E 
and F; throw No. 9 on; No. 10 to first 
position for 1-5 to 6 volts; second posi- 


3 
4-3 tor 
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tion for 6 to 14 volts; third position for 
14 to 20 volts; No. 8 to right for A.C.; 
left for D.C.; No. 11 as rheostat; A.C. 
Voltmeter reading, No. 7 to right; D.C. 
Voltmeter reading, No. 6 to right. 

For Ampere reading of a battery, dy- 
namo, etc., connect circuit in series with 
given resistance to D and E. If D.C. 
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throw No. 12 on and No. 6 to left; if A.C., 
throw No. 13 on and No. 7 to left. 

For Voltage reading of a battery, dy- 
namo, etc., connect circuit directly with 
D and E. If D.C. throw No. 6 to left; 
No. 8 to left; No. 14 to left. If A.C. 
throw No. 7 to left; No. 8 to right; No. 
14 to right. 


HOW TO PATCH A CONCRETE FLOOR 


When a cement floor surface begins 
to wear it is often desirable to patch it 
and the way in which this can be done 
to the best advantage is described in a 
recent paper prepared by President 
L. C. Wason of the Aberthaw Construc- 
tion Company, Boston, Mass. In this 
paper he gives the wrong way to do the 
work as well as the right way, and, says 
Building Age, we present both herewith 
for the benefit of our readers: 


THE WRONG WAY 


Commonly a sand and cement mortar 
is made, some cutting is done and the 
mortar is put in and scrubbed with a steel 
trowel until smooth. It is then covered 
up for a while. If the concrete under 
the patch is left dry it soaks up the 
water of the mortar. As a result, the 
mortar does not set. If the room is dry 
or hot the surface of the patch dries out 
and for the same reason it does not set. 
If the concrete under the patch is dusty, 
the patch does not adhere to the concrete. 
If the materials in the mortar are not 
suitable, naturally the patch wears badly, 
particularly as it is obviously located 
at a point of severe wear. 


THE RIGHT WAY 


Cut down the worn place at least 114 
in. This cutting should be carried into 
the strong unbroken concrete and the 
edges should be cleanly undercut. The 
bottom of the cut should then be swept 
out, clean-blown out with compressed 
air or a pair of bellows, if available, then 
thoroughly wet and scrubbed with a 
broom. In this way small loose particles 
of broken material which the chisel has 
driven into the surface are removed. A 
grout made of pure cement and water 
about the consistency of thin cream 
should be scrubbed into the pores with 
a broom or brush, both at the bottom 
and sides of the cut. Following this a 
stiffer grout, about the consistency of 
soft putty, should be thoroughly com- 


pressed and worked into the surface, 
which has already been spread with grout. 
Finally, before the grout is set, a mortar 
made of one part cement to one part 
crushed stone or gravel, .consisting of 
graded sizes from 14 in. down to the 
smallest excluding dust, should be thor- 
oughly mixed and put in place, then 
floated to a proper surface. Cover with 
wet bagging, wet sand, sawdust, or other 
available material. All trucking should 
be kept off and the surface kept thor- 
oughly wet for at least one week or ten 
days. 

If a particularly hard surface is re- 
quired, 6-penny nails are sometimes mixed 
with the mortar and other nails stuck 
into the surface when the patch is fin- 
ished. This will produce a surface which 
is extremely hard and durable. 


Copper Production in 1911 Passed High- 
Water Mark by 17 Million Pounds 


The year 1911 was one of prosperity for 
the copper industry, both smelter and 
refinery outputs being the largest in its 
history, according to a report by B. S. 
Butler, just issued by the United States 
Geological Survey as an advance chapter 
from Mineral Resources of the United 
States for that year. 

The average price of copper for 1911 
was 12.5 cents a pound, slightly below 
the price of 1910, but near the close of 
the year the price advanced, the average 
for December being 13.71 cents a pound. 
Metal-market conditions continued to 
improve till the average price had risen, 
in July, 1912, above 17 cents a pound, 
the highest price since the panic of 1907. 

The smelter production of copper in 
the United States in 1911 was 1,097,232,- 
749 lbs., or 56 per cent. of the world’s 
production, but while the production 
surpassed that of 1910 by 8,995,317 lbs., 
the value of the 1911 output was but 
$137,154,092, compared with $137,180,- 
257 for 1910. 
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THE HISTORY OF THE CHRONOMETER 


Magnificent Prize Offered by British Government Two Hundred Years Ago 
Won by John Harrison 


An interesting address was given re- 
cently before the Manchester branch of 
the National Association of Goldsmiths, 
by Mr. J. H. Hobbins, on “The Chro- 
nometer: Its History and Use in Navi- 
gation.” 

Mr. Hobbins said that the history of 
the chronometer in some respects was, 
perhaps, one of the most romantic stories 
in the whole realm of invention and 
science. But before entering into that 
he asked them to first consider what the 
chronometer had to do. That might 
seem a simple kind of question to ask 
in a company composed of men who were 
familiar with its details. Still, he thought 
1t desirable for the purposes of his lecture. 

Having explained shortly but clearly 
by means of slides shown on the screen 

how the mariner is able when on the open 
seas to determine by the use of the chro- 
nometer his longitude and by calculation 
his latitude, Mr. Hobbins proceeded to 
Say that it was only during the last cen- 
tury that considerable progress was made 
in the application of the time-picce for 
the purpose of discovering one’s longitude. 
COurse, there were various other 
methods of determining longitude with- 
Cut the chronometer, and which need 
not be mentioned in detail, but not every 
ia who went to sea was versed in 
“stronomy, and therefore the chro- 
meter was used, because by it the 
Tuner could determine right away— 
i Out any calculation whatever beyond 
tud Simplest arithmetic—his exact longi- 
his ©, and, of course, from that find out 
Position at sea. 


TAKING THE LONGITUDE 


a Was about 200 years ago that the 
3 ernment of Great Britain, after many 
A Presentations had been made, appointed 
dona Mission to consider what could be 
ae Sih So that the mariner could more 
tu de and accurately discover his longi- 
>» and the Board of Longitude, as it 

te designated, offered a considerable 
eis for a timepicce that would enable 
their po gator and the mariner to discover 
Was 1Ongitude at sea. A sum of £20,000 
the Offered to the person who devised 
Most simple method which would 


enable the mariner to ascertain his longi- 
tude to half a degree, or two minutes of 
time; a sum of £15,000 to be paid for a 
system which would enable the mariner 
to determine his longitude to two-thirds 
of a degree; and £10,000 for one degree. 
There were a number of conditions at- 
tached to the offer made by the Board of 
Longitude, one being that the test would 
have to be made on a vessel making a 
vovage to the West Indies. 

The incentive of the large reward, of 
course, brought many schemes forward 
to be considered by the committee over 
which Sir Isaac Newton presided. Some 
of these were practical schemes and some 
were so complicated as to be quite useless 
for the average mariner. Just to show 
how the matter was then regarded, Mr. 
Hobbins had thrown on the screen ex- 
tracts from pamphlets of the period, 
and also specimen pages from a book 
published by Richard Locke in 1730, 
entitled, “The Circle Squared,” and 
“ How to Discover Longitude both at Land 
and Sea by Mcans of a New Instrument.” 


EVOLUTION OF THE CHRONOMETER 


Now, when one came seriously to con- 
sider the evolution of the chronometer, 
proceeded Mr. Hobbins, it could not be 
done without mentioning the name of 
John Harrison, who after forty years’ 
ardent and assiduous labor succeeded 
in producing a machine which enabled 
the mariner to determine his longitude 
with such accuracy as to be really re- 
markable considering the period. Harri- 
son was the son of a Yorkshire carpenter, 
and as a young man, when not engaged 
in assisting his father, filled in his time 
by making and repairing clocks. As a 
young man he constructed a clock which 
was said not to have varied in time more 
than one minute during a period of ten 
years. There was no reason to doubt 
the truth of the story and it was certainly 
a remarkable achievement in those days. 
In addition, young Harrison devised a 
number of other appliances, and one of 
his inventions was the compensation 
pendulum, known as the gridiron. 

It was some little time after the Board 
of Navigation had been appointed that 
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Harrison, probably attracted by the large 
reward, turned his attention to the matter, 
and fourteen or fifteen years later he con- 
sulted George Graham, an eminent 
horologist of the time, with regard to a 
machine he had devised, and there was 
no doubt that Graham was of considerable 
assistance to John Harrison and in bring- 
ing him to the notice of the Board of 
Longitude. It was in 1736, something 
like fifteen years after the passing of the 
Act, that Harrison submitted his first 
machine—a very bulky machine un- 
doubtedly—first to the Royal Society, 
and then to the Board of Longitude. It 
was tried on a voyage to Lisbon and with 
considerable success, and Harrison was 
paid £500 on account, although under the 
Act the machine had to be tested on a 
voyage to the West Indies. Some years 
later Harrison produced another ma- 
chine, which was much less in bulk, and 
' then commenced the construction of a 
third machine. 


HIGH HONORS FOR HARRISON 


The whole matter had been exciting 
considerable attention in scientific circles 
year by year, and in 1749 Harrison was 
considered worthy to be made the recipi- 
ent of the complimentary medal of the 
Royal Society. About that time he 
began to construct a fourth machine, 
which was now described as a watch. 
In 1761, after considerable delay on the 
part of the Admiralty Board and the 
Board of Longitude, a vessel was com- 
missioned—the Deptford—to make a 
voyage to the West Indies to test the 
invention of Harrison, who was now get- 
ting old and infirm. As he could not 
make the voyage, his son William was 
appointed to take his place and have 
charge of the instrument. In addition 
to the man-of-war Deptford, another 
vessel, the Beaver, was sent out with in- 
struments for the purpose of testing the 
accuracy of the new machine of Harrison. 
From the documents published at that 
time it was shown that Harrison's in- 
strument was in error on the voyage only 
five seconds of time, which was about a 
geographical mile. When it was re- 
membered that the Deptford was not a 
modern ship,.that was a great success 
for Harrison, and he became entitled to 
the large reward of £20,000 offered by 
the Government.—The Keystone. 
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New York’s Waterfront Neglected 


ONLY SMALL PART OF 790 MILES OF 
BEACH AVAILABLE FOR TRADE 


Greater New York has a waterfront 
line of 790 miles. Of this great stretch 
only a small part has been developed in 
any way by the city authorities. All 
attention has been given by the city’s 
engineers to the development of the 
beach at the lower tip of Manhattan, 
which has long since been deserted by 
transatlantic liners for sites farther up 
the river. They are now in the Chelsea 
section, where the city has erected a 
new system of docks. But it took so 
long to finish the improvement that the 
steamships had outgrown the piers that 
had been prepared for their use. These 
piers are 900 ft. long. The steamships 
want 1,000 ft. piers and there are but 
two of this size in the city, and they are 
in the South Brooklyn section, far from 
the center of the city, with varying depths 
of water, inadequate for the leviathans 
which now ply the ocean. 

Although New York is one of the great- 
est seaports of the world, it is not be- 
cause it has been made so by improve- 
ment, but because it is a natural harbor. 
For the latter reason business has been 
crowding in year after year. Commerce 
has now grown beyond the facilities of 
the harbor or waterfront, and unless 
additional dockage is provided it is said 
that the growth of New York as a seaport 
will stop and the business that would 
go there will be diverted to other ports. 


What is an accident? It appears to 
be a simple question, but when applied 
to industrial conditions in which the 
responsibility of both employer and em- 
ployee must be determined, the question 
presents many difficulties. For example, 
as applied to railway disasters, collisions, 
derailments and bridge wrecks have al- 
ways been termed accidents, but if we 
apply the usual definition of an accident 
as an unforseen or injurious occurrence 
which is not the result of negligence, 
mistake or intent, then many of these 
disasters in which reasonable foresight 
and caution are employed are not acci- 
dents at all. The question of what is an 
accident, therefore, presents certain in- 
teresting legal considerations. 
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GLUED OR FLUSH JOINTS FOR BELTS 
C. E. OLIVER 


As far as a laced joint is concerned, 

the hinge butt joint is the only one that 

l stand the strain of high speed while 
passing over small pulleys, and also 
where idlers are in use. I had to go to 
Chili, S.A., to gain that knowledge from 
a good Canadian in charge of an American 
rues at the foot of the Cordilleras or 
€s mountains. I called to pay this 
oan a visit. He had a planer and 
ue- and grooving-machine at work. 
cra driven pulley on the planer was run- 
ae Sea 3,000 revolutions, and belt 
other making at the lacing about every 
and P causing him much annoyance 
ioa y shut-downs. I asked him to 
which he to apply my English joint, to 
Line fo. consented, first using the butt 
ee. holes in each end, with the 
ae = b ace on the underside, and crossed 
bour a this joint only lasted about an 
holes next tried the double row of 
ino ie g the lace through front hole 
This oni, and the hook in the other. 
and if Y stood the strain about an hour, 
was foe ty one was surprised, I certainly 
of the i I had not yet learned the lesson 
under Srrific strain placed upon a belt 
necti on TE, conditions existing in con- 
My fri with wood-working machines. 
the hinad now applied his old-time friend, 
seen it &e joint, the first time I had ever 
place ,® my life, and it is good in its 
inac that is, where small pulleys are 
and „> 2nd where belts have to run over 
just py qer idlers, as it will give and take 
and out the hinge of a door working in 


a = Make the hinge joint is just as easy 
as to make any other laced joint. 
ach end of the belt perfectly square, 
S-in. D together as a butt joint. For a 
each e elt punch six holes in a row in 
behin qa 9 of the belt, and five 34-in. holes 
cent these. Commence lacing in the 
lace, 

one g3 
larly x 


Have e 


Sing one end of the lace to run to 
de of the belt and back, and simi- 
í th the other, each lace-end finish- 
lace Pa the center. When passing the 

FOm hole to hole, always run the 
en n the butt of oe joint, 
Si arly, when coming to the upper 
de, Which gives the true hinge joint, 


Q s 
gomg under and over each time. In 


holes, and with the middle of the 


other words, always bring the lace up 
through each hole, much in the same way 
that a boot is generally laced. When 
pains are taken with this joint it can be 
done very neatly, and is very durable. 
I have known it to last six months in an 
8-in. belt on a roller mill, with an idler 
in use on the same, placing it under 
terrific strain. 

According to the article by my old 
friend, W. T. Bates, it does not appear 
that the British millers are using one 
of the very best joints—that is, the flush 
or glued joint, which makes the belt 
endless. There is, I believe, not a joint 
made that will compare with it for 
strength, neatness and easy running, and 
it runs noiselessly at all times; one may 
place one’s fingers on it while in motion; 
it may rub against clothing and be harm- 
less. It can be made in a few minutes, 
and does not require riveting of any kind. 
I had to come to the United States to 
find out the way of making the flush or 
glued joint, and even in America it is 
not used in many mills—chiefly in those 
of large capacity. How well I remember 
the old lap joints that were fastened 
together with elevator bucket bolts, and 
what a source of danger they were when 
running. Woe to the one whose head 
or any part of his anatomy came into 
contact with that joint while it was in 
motion. It was an unsightly, noisy, 
uneven, and altogether undesirable lap, 
which ought never to be used on any 
kind of a belt when there are so many 
other joints that may be used. Then 
there was the laced lap, which was an- 
other undesirable joint, just as unsightly 
as the bolted one, and, beside being un- 
sightly, it was inefficient when passing 
over each pulley by its loss of contact. 

To my mind the only fastener which 
at all compares with the glued joint is 
the metallic type, which, when applied 
in the correct -manner, is very strong, 
neat and efficient, and, were it not for 
the noise these make in passing the 
pulleys, would appear as seamless as 
glued joints. In large American mills 
there is a gluepot heated by oil, a belt- 
dressing table with an eccentric wooden 
roll under which the belts are placed 
and held fast until each end is dressed 
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teady for gluing; a small plane, a buffer 
to scrape and buff the gluing side of 
each lap; a brush to apply the hot or 
boiling glue, and a board 3 in. wide, 1 in. 
thick and 24 in. in length, that is used 
to rub the joint down after the glue is 
applied. A list should be taken during 
= the week of each belt needing attention, 

so that these may be repaired when the 
mill is closed down, and thus each belt 
can be kept in perfect condition, and 
when in motion appears to be endless. 
The trouble I always encountered with 
metallic fasteners was their uselessness 
after they had once been used, and they 
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will sometimes come apart, break, etc., 
at times when one is least anxious to shut 
down the mill. It will pay to try glued 
joints; they are cheap, neat, noiseless, 
clean and powerful, the joint being as 
strong as any part of the belt, very easily 
made, and once used they are always 
desired. With this belt joint there is no 
loss of power, as there is a contin 
contact between belt and pulley, and 
all that is required to give perfect ad- 
hesion is a clean surface obtained by hold- 
ing a brush against the belt while it 1s 
in motion, and then applying half a dozen 
drops of castor-oil.—The Miller. 


A HOME-MADE WIRE GAUGE 
J. R. BROWN 


Having some odd lots of wire and not 
possessing an up-to-date standard wire- 
gauge, I have made the following one 
from odds and ends: A is a piece of 
stout tinplate, 8x2 in. B is a broken 
hacksaw blade,or piece of a clock spring, 
pivoted at G. C is a piece of brass cut 
to shape, drilled, and one jaw tapped for 
setscrew F and then sweated to A. 
D is also a piece of brass drilled and 
tapped for 1%-in. brass wire to be screwed 
into it and sliding through the left jaw 
C, and abutting H, thereby moving 
the pointer B. ÈE is a small steel spring. 
F is a steel setscrew to open jaws D and C. 
G is a steel setscrew for pivot B. Hisa 
piece of brass sweated to B. Kisa 
brass nut sweated to A. V is the 
vernier. 

To calibrate the tinplate, take your 
divider with G as center, and from G to 


DETAILS OF A 


HOME-MADE 


WIRE GAUGE. HIS 


the tip of the pointer as radius, describe 
four arcs; unscrew the setscrew F, allow- 
ing the sliding jaw D to mect the right 
jaw C; press H to the end of sliding wire 
fixed to D; where the pointer cuts the 
arcs call it 0; then screw up F till jaw 
D is exactly 1-10 in. from the right jaw. 
C; press H against end of wire, and where 
the pointer cuts the arcs call it 10; then 
divide the arc from 0 to 10 into ten equal 
parts. Each division will register 1-100 
part of an inch. Now subdivide each 
part into four. 

The pointer now will register .0, .0025, 
.0050, .0075, .01, and so on to .1 or 1-10 in. 

To test a pieceof wire, insert it between 
D and C, turning screw F till a sliding 
fit is made, and then compare the number 
registered with table of B.W.G. sizes 1n 
decimal parts of an inch.—The Model 
Engineer and Electrician. 
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MODERN USES OF THE METAL ALUMINIUM 


Its Mechanical and Chemical Properties Readily Adapt It to a Number of 
Important Applications 


RICHARD SELIGMAN, PH.D., in Science Progress 


Aluminium, which is the chief com- 
ponent of all clays and an important 
Constituent of many rocks, is one of the 
most widely distributed chemical ele- 
ments. Despite this fact, it was not 
isolated until the year 1827, when Wohler 
obtained the metal in the form of minute 
A ay scales by theinteraction of aluminium 
aoe and metallic potassium. Al- 
; ough this method was improved upon 
Y St. Clair Deville, aluminium did not 
ecome a common metal until the simul- 
in 1887-1888 permitted of its manufacture 
yY electrolysis. The process perfected 
e these two inventors, which is the only 
© 10 use today, consists in electrolyzing 
do = ution of alumina in the molten 
i c fluoride of aluminium and sodium, 
an wn as cryolite. The electrodes used 
les Made of carbon and the products of 
fea Tolysis are aluminium on. the one 
on th and oxygen and the oxides of carbon 
on -€ Other. The electrolysis is carried 
cen a a temperature of 950 to 1,000 deg. 
657 2 so that the metal, which melts at 
form eg, cent., is obtained in the molten 


aS close to ten years after these dis- 

as Bete’ aluminium was still regarded 

by ‘ttle more than a scientific curiosity, 

into More recently it has found its way 

ind a rapidly increasing number of 

b oo trics, for many of which it has 
’Me an essential. 


RAPID DEVELOPMENT OF INDUSTRY 


i The rapid development of the alumin- 

Industry is an exemplification of the 
Un. Which, though universal, is frequently 
m €cognized—that supply creates de- 
in ths: To show that the advance is 
be (ais case governed by this rule, it will 
the  cessary to consider the uses to which 

Metal has been put during the last 
Sn years. At the beginning of the 
feniod (1904-1905), owing to the per- 
5 10n of electrical methods of manu- 
Cture, aluminium had been available 


Seve 


- large quantities for close to fifteen 
pee but the world’s output was only 


ut 9,000 tons, and the price $535 per 


neous discoveries of Heroult and Hall. 


ton; the amount produced was undoubt- 
edly in excess of the consumption by no 
small amount, and the makers held con- 
siderable stocks of the metal. At that 
time, the chief difficulty confronting the 
manufacturer was that of marketing his 
wares and in view of the hopes which 
had attended the inception of the industry 
the outlook was sufficiently discouraging. 

However, the time at which the alumin- 
ium industry was at its lowest ebb co- 
incided very closely with the first strong 
impulse given to the automobile trade, 
which was destined to carry it into the 
forefront of industrial undertakings. In 
the early days of self-propelled road 
vehicles, as at a more recent date in the 
case of acrial vehicles, every effort was 
made to lighten the burden placed upon 
the weak engines which did duty as 
tractors, and in accomplishing this, ad- 
vantage was taken freely of the most 
‘salient feature of aluminium, its extraordi- 
nary lightness. Wherever possible, alu- 
minium was used, whether for engine parts 
or for the coach work. In a very short 
time the aluminium makers, who a few 
months before had been piling stock on 
stock, not only found their accumulations 
absorbed, but their factories incapable 
of keeping pace with the rapidly growing 
demand. The writer can recall days as 
recent as 1906 when anxious hours were 
spent waiting for small consignments 
of a ton or two of metal from the reduc- 
tion works to keep the rolling mills going, 
and when every corner and cranny was 
searched for bits of old scrap which could 
be remelted to feed the apparently in- 
satiable motor trade. 


IMPROVEMENTS IN PLANTS 


Steps were at once taken to increase 
the capacity of the reduction works and 
the extension of old and and the installa- 
tion of new plants became the order of 
the day in two continents. But the 
aluminium maker is wedded for better 
or worse (probably the latter) to water 
power, and as water power takes any- 
thing from eighteen months to four years 
to install, the automobile maker could 
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not wait. Faced by the imperative 
necessity of finding a substitute for alu- 
minium wherever the latter could be dis- 
pensed with, he turned to thin steel 
sheets, which he found not only far cheap- 
er, but also to his surprise not markedly 
heavier. He had overlooked the fact 
that weight for weight steel is stronger 
than aluminium, so that for many pur- 
poses, he was able to reduce the thick- 
ness of the metal used to such an extent 
that no material increase in weight re- 
sulted. Moreover, as engine power and 
efficiency were increased, gradually dead 
weight began to be of less importance, 
a process which we can see going on today 
in the development of aeroplanes. By 
the time, then, that the cumbrous water 
wheels, which had been installed all over 
Europe and America, had been made to 
revolve, the motor car had swept on its 
course and the aluminium maker was left 
with his enormously increased output, 
but robbed of the outlet for which the 
output had been called into being. 

Thus the supply was created. By 
1910-1911 the world’s output had been 
raised to 34,000 tons, and as the power 
available is now very great and many 
hydraulic installations which serve other 
processes would be available, in case of 
need, for the production of aluminium, 
the price is half what it was at the open- 
ing of the period under review. 


WIDENING THE DEMAND 


Now as to the demand. Faced by a 
surplus of metal for which there was no 
outlet, the manufacturers set themselves 
to ascertain the fields in which aluminium 
might best find an application. As a 
consequence of systematic efforts to 
educate potential consumers, results have 
been attained which a few years ago 
seemed beyond the dreams of avarice. 
In different countries different lines of 
action have been pursued. Thus in 
America the chief new application found 
have been in culinary ware and the elec- 
trical industry; in Germany also the 
cooking utensil trade has reached enor- 
mous proportions, while a most promising 
outlet has been opened up in chemical 
apparatus; in France the motor trade 
still takes a very large amount of alumin- 
ium, but a great deal of the metal pro- 
duced in France finds its way into Ger- 
many to feed the industry there, no 
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aluminium being madein Germany, which 
has to import all its raw metal from other 
countries. England, characteristically, 
was long content to send the metal made 
there abroad rather than go to the trouble 
either of creating new industries at home 
or of devoting energy to the studies 
necessary to enable her to do so. During 
the last two years, however, a great deal 
of spade work has been done and founda- 
tions have been laid upon which promis- 
ing business in electrical and chemical 
apparatus are being built. Moreover, 
the motor trade, encouraged by low 
prices, is once more using the metal in 
large quantities. 

In this article it is proposed to discuss 
the advantages and disadvantages which 
aluminium has for these purposes and 
to explain, as far as possible, the causes 
which have favored its introduction into 
each branch of industry. 


ELECTRICAL INDUSTRY 


Owing to its relatively high electrical 
conductivity, the metal aluminium is now 
playing an important and steadily grow- 
ing part in the distribution of electrical 
power. Taking the conductance of a 
copper cable of unit cross-section as 100, 
aluminium of the requisite purity has a 
conductance of 60, the exact figure de- 
pending, as in the case of copper, upon 
the purity of the metal and its physical 
state. To carry a given amount of 
current it is therefore necessary to take 
a bigger cable if aluminium be used, the 
cross-section required being 1.66 that 
of copper. At first sight this does not 
seem promising, but when it is remem- 
bered that the densities of aluminium and 
copper are 2.71 and 8.95, respectively, 
it will be seen that the weights of cable 
required to carry the same amount of 
current will be 1.66 x 2.71=4.50 in the 
case of aluminium, and 1 x 8.95=8.95 in 
that of copper. In other words, half 


the weight of aluminium will be required, 


and as the cost depends upon the weight, 
and aluminium wire is little more expen- 
sive than copper wire per ton, a very large 
saving in capital outlay is effected by the 
use of aluminium instead of copper. In 
the case of bare, overhead conductors, 
such as are largely used in young countries 
to convey electrical energy, the full benefit 
of this economy is felt; and there are, in 
addition, one or two subsidiary advan- 
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tages, such as the decreased cost of car- 
rage to the point where the power line 
is to be erected, usually in remote parts 
to which the cost of carriage is heavy. 
On the other hand the strength of alumin- 
lum is only half that of copper, but as 
the area of the aluminium is 1.66 times 
that of the copper line, the strength of 
the former is 0.5 x 1.66=0.83 of that of 
the former. In consequence the sag 
between two poles or towers is greater 
where aluminium is used, and the poles 
have therefore to be somewhat higher. 

he general conclusion to be drawn from 

ese various considerations is very fav- 
orable to aluminium at the prices ruling 
today for the transmission of power by 
means of bare conductors. 


ALUMINIUM AND OXIDATION 


Aluminium has so far not been found 
advantageous in cases in which small 
are single wires are used, such as tele- 
phone and telegraph circuits. The ex- 
P’anation is to be found in chemical and 
ide anical rather than in electrical con- 
€Tations. Aluminium when exposed 
ae the atmosphere undergoes superficial 
“dation, but this ceases at’ a certain 
i ce from the surface, the coating 
of med acting protectively. In the case 
arge conductors, corrosion does not 
weceed far enough to cause any trouble, 
te €reas the strength of a small wire may 
na Seriously impaired or the wire may 
i en be corroded throughout its thick- 
Sss. On the other hand, by using alu- 
um for large switchboard connections 
and for “bus bars” for internal trans- 
oo of heavy currents in power 
tions, etc., very considerable economy 
oy be effected. The same advantage 
iu NOt accrue from the useof aluminium 
Of insulated and armored cables. Ow- 
gE to the increased diameter of the con- 
uctor, the amount of the dielectric or of 
€ armoring has to be increased largely 
‘nd the additional cost of the latter 
adently more than neutralizes the 
At OE made on the cost of the metal. 
eXisting prices, there seems to be a 
cab ed saving in the case of single-core 
h les of large diameter which are not 
“avily insulated, whereas with three- 
ore cables or insulated cables for high- 
tension currents, the advantage still 
tests with copper. Every case, therefore, 
Mires separate consideration. A dis- 
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advantage attending the use of aluminium 
for all the purposes cited above is the 
difficulty of making joints, a difficulty 
which we shall see later has played so 
large a part in retarding the introduction 
of aluminium for chemical plants and one 
which is not to be not in the way found 
effective in the latter case. For elec- 
trical purposes, joints in aluminium con- 
ductors are usually made by purely 
mechanical means. 

Aluminium is said to have been used 
successfully for battery connections in 
storage battery installations, but the 
fact that in such a case it is in contact 
with the relatively highly electro-negative 
metal lead in an atmosphere which is 
always charged with sulphuric acid spray 
seems to make its use for this purpose 
particularly inadvisable. 

A most interesting and probably very 
important recent application of aluminium 
in the electrical industry, based upon its 
electrical, physical and chemical prop- 
erties, now claims more than passing 
attention. 


MANUFACTURE OF COILS 


The manufacture of coils, whether for 
motors, dynamos or other electrical 
apparatus, involves the insulation of 
each turn of wire from its neighbor so as 
to insure that the current will pass only 
along the path ordained for it. One of 
the greatest problems which the designer 
of electrical machinery has to face is to 
get a sufficient number of turns into the 
space at disposal, which is usually very 
restricted. As has already been shown, 
an aluminium wire has to be materially 
larger than a copper wire, so that if it 
were necessary to insulate it in the way 
practised in the case of copper wire 
(wrapping with rubber, silk, etc.), the 
use of aluminium would be very disad- 
vantageous. Aluminium, however, has 
a chemical property which has been 
pressed into the service of the electrician 
in a most ingenious manner. The sur- 
face of the metal is normally covered by 
a thin, invisible coating of oxide. By 
immersing the metal in suitable solutions, 
this oxide film can be increased in thick- 
ness until it opposes sufficient resistance 
to the passage of a current to prevent a 
short circuit between two adjoining turns 
of wire in a coil. By this means it has 
been possible to make coils for electrical 
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machinery which, according to Mariage, 
show a saving in weight of about 50 per 
cent., which, owing to the position of the 
coils in electrically propelled vehicles 
is a saving of very great moment, and 
a reduction in cost of 60 per cent. Maore- 
over, unlike the usual insulating material, 
being entirely inorganic, the coating made 
on aluminium is improved rather than 
damaged by heat, so that the danger of 
burning the insulation and so short- 
circuiting the coils is diminished. On 
the other hand, the size of the coil must 
still be somewhat larger and the difficulty 
of making effective joints is greater than 
in the case of copper. Such coils have 
not been in use very long, but their appli- 
cation seems to be increasing very rapidly 
and the writer is of the opinion that their 
ultimate adoption on a very large scale 
is assured. 

Space does not allow of a detailed dis- 
cussion of the use of aluminium in other 
directions in the electrical industry, and 
mention can therefore only be made of 
such articles as current collectors on 
electric railways, fuses, lamp fittings, 
meter cases, lighting interrupters, etc., 
for all of which purposes aluminium is 
now in use to some extent. 

In conclusion, it may be said that the 
very large development which is taking 
place in the introduction of aluminium 
for electrical work represents no mean 
achievement. Unlike some of the in- 
dustnes which will be considered later, 
the electrical industry was quite satisfied 
with copper and did not realize that the 
advantages which have been enumerated 
were attainable. It has been led to 
appreciate them by an enlightening prop- 
aganda which benefited both the in- 
dustries concerned. 

TRANSPORT VEHICLES 

The rapidly growing usc of aluminium 
in the construction of vehicles is based 
on several distinctive properties of the 
metal and its alloys. Before dwelling 
on these, it will be well to enumerate 
the actual uses to which the metal is 
being put. The principal users are the 
motor-car builders, who have applied 
the metal to making panels and moldings 
of carriage work, in the construction of 
the jackets and crank-cases of the engine, 
and for the gear-box and other casings 
of the transmission mechanism. Far 
less general at present is the use of alumin- 
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ium in railway coach building, in which 
it is used only for panelling and in still 
rarer cases for door handles and similar 
minor fittings. In the case of aerial 
vehicles, aluminium is used in constructing 
seats, shields, instruments, cases, and, 
in fact, wherever lightness without 
strength is required. Formerly alumin- 
ium was used in making the joints be- 
tween members of the frame, but this 
use of aluminium seems to be dying out; 
the classic cases of the Zeppelin airships 
and the Barrow airship represent iso- 
lated instances of abortive attempts to 
use aluminium and its alloys for con- 
structional purposes in acrial work. 

From the above it will be seen that 
aluminium is used either as sheet metal 
or in the form of castings. 

Aluminium sheet was originally used 
for panels on account of its lightness. 
Today a more important property of the 
metal is its extraordinary malleability, 
by reason of which panels of complicated 
shapes may be beaten out from it more 
cheaply than from thin shect steel, unless 
a large number of similar panels are to 
be made, in which case costly machinery 
can be installed for the purpose. The 
surface of a well-made aluminium panel 
is also better than that of one made of 
steel, while wood, owing to the shrinkage 
which it undergoes, the amount of paint 
it absorbs and the difficulty of working 
it, is no longer used for motor-car work. 

The advantages accruing from the use 
of aluminium for the purposes mentioned 
are not sufficiently marked, however, 
to induce makers to employ it unless the 
price of the metal be very low. It has 
been seen already that when the price 
rises appreciably, aluminium is discarded 
in favor of steel, but at prices obtaining 
at the time of writing, aluminium panels 
are being used to a large extent. 


ALUMINIUM CASTINGS 


The case of aluminium castings for 
engine parts is very different, as the ad- 
vantages the mctal has are very conspicu- 
ous, and be the price high or low, very 
little else than aluminium is used. In 
the first instance, the saving of weight 
is very considerable, as such castings 
are of necessity bulky, and if made in 
gun-metal or iron would burden the ma- 
chinery to an excessive extent. The 
saving of cost is also very large indeed. 


ELECTRICIAN AND MECHANIC 


Pure aluminium is not used for this 
class of casting. When unalloyed, alumin- 
lum does not run at all well, and in con- 
sequence small passages in the mold may 
not be well filled. Moreover, it often 
happens that portions of the molten 
metal which meet in the interior of the 
mold do not unite, owing to the skin of 
oxide Which covers their surfaces. Alu- 

minum itself also lacks the necessary 
nigidity and the shrinkage of the metal 
on solidification (1.8 per cent.) makes the 
Production of sound castings difficult. 
Recourse js. usually had to alloys con- 
taning about 10 to 12 per cent. of zinc 
oe to 3 per cent. of copper. These 
alloys have the properties which alumin- 
lum itself lacks, and are more suitable 
‘ven than other metal for the production 
ot Castings of intricate pattern. If the 
Percentage of zinc be increased to excess, 
© Castings are apt to break when ex- 
ee to continual vibration. In earlier 
ays great trouble was experienced on 
IS account, but when the enormous 
lumber of castings in daily use is borne 
mn mind, the number of breakages now 
s; g must be considered trifling. 


HOUSE HOLD AND TRAVELING UTENSILS 


aoe discussing the application of alumin- 
cede ee household purposes, traveling 
the military equipments, properties of 
e A have to be considered which 
a d To account in the cases previously 
a. ered. The use of the metal for 
un Purposes’ depends in the first in- 
the ce Upon the fact that compared with 
and Materials heretofore used in kitchen 
safer anp, aluminium is either infinitely 
Ge from a hygienic point of view or 
ae here durable. In this case compari- 
hand ©S between aluminium on the one 
and t; and iron, copper, enameled iron, 
coke Ned iron on the other. For heavy 
and Ng utensils, such as large kettles 
iron ©avy pans, iron still holds the field. 
for a essels, however, can be used only 
and very limited number of purposes, 
to Ra unsuitable for general use, owing 
aii E difficulty of keeping them clean 
and Tee from rust and to the coloration 
th taste they impart to food. Their 

“mal properties also render them 
en table for fine cookery. Copper 
bite - be used safely owing to the solu- 
t M of copper in the weakly acid ma- 
mals contained in foodstuffs, and the 
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fact that copper salts are most active 
poisons. Copper vessels, therefore, are 
coated with a thin layet of tin. This 
precaution is by no means sufficient to 
eliminate the danger, because the tin 
sooner or later wears off. Moreover, 
the cost of copper vessels is more than 
the purse of most housewives can bear 
and the cost of retinning is a perma- 
nently recurring charge. In point of 
price, aluminium cannot bear comparison 
either with tinned or enameled iron, but 
the life of the former is so very short 
that it does not form a serious competi- 
tor. Enameled iron may and frequently 
does give satisfaction on this score; on 
the other hand, it is entirely untrust- 
worthy, and in case of damage to the 
enamel it is the most dangerous material 
which can be used. There is in this case 
no question of poisoning, as with copper, 
but chips of enamel become intermixed 
with the food, and probably are the cause 
of disorders such as appendicitis, etc., 
more frequently thanis supposed. From 
all these disadvantages aluminium 1s 
absolutely free. Drawbacks of its own 
it has, but these are distinct from those 
cited above. Aluminium is second only 
to copper among the common metals in 
thermal conductivity, and gives no color 
to the finest matcrials. Dirt is seen 
so easily upon its white surface that it is 
possible to tell at a glance whether it be 
clean or not. In addition to the fact 
that it dissolves but slowly in weak or- 
ganic acids is the immensely important 
fact that even in solution it is entirely 
innocuous. Unlike tinned copper, tinned 
iron, and enameled iron, it is uniform 
throughout its thickness, and conse- 
quently there is no coating to wear off, 
crack, or chip. Having these advantages, 
the question may well be asked, ‘‘ How is 
it that its use is not universal?” The 
reasons are three in number. The cost 
of aluminium still places it above the 
reach of the poorest; the aluminium 
formerly used for the purpose was in- 
ferior; lastly, the metal cannot be cleaned 
by the methods generally in use in the 
kitchen. 

The first of these statements need not 
detain us. 

The inferior metal formerly and still 
occasionally used brought and brings its 
own Nemesis. It was stated above that 
the solubility of aluminium in weak or- 
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ganic acids is small, and if it took place 
generally over the surface of the metal, it 
would be negligible. Unfortunately, 
however, this is not the case. The pres- 
ence of small impurities in the metal or 
even of physical differences between 
adjacent particles may lead to local dis- 
solution and pitting or perforation of 
the metal. Owing to improvements in 
the methods of manufacture, the former 
trouble has been largely obviated, and 
since the recognition of the importance 
of the physical state of the metal, still 
further improvement may be looked for. 
As a matter of fact, the degree of progress 
which has already been attained is very 
remarkable. In America and in Ger- 
many, millions of cooking utensils are 
made annually, and the percentage of 
returns is nowadays very small indeed. 

Now as to the third difficulty. 

Aluminium unfortunately is readily 
attacked by alkalis and, therefore, the 
cleansing agent of the kitchen, soda, is one 
of its worst enemies. As a consequence, 
the cleansing of aluminium must be 
effected mechanically and entails appre- 
ciably more labor than if effected in the 
customary manner by means of an alkali. 
This is the chief difficulty which remains 
to be overcome. In Germany, where 
the ‘‘hausfrau’’ herself takes pride in 
the appearance of her kitchen and herself 
does much of the cooking, it has not been 
sufficient to counteract the obvious ad- 
vantages the metal has. One German 
factory known to the writer used in 1910 
about 3,000 tons of aluminium, almost all 
of which was made into kitchen utensils. 
In the United States a huge business has 
been built up, mainly by the exertions 
of university students, who in their long 
vacations were engaged to educate the 
public to appreciate the advantages of 
aluminium; while even the Indian “ryot,” 
who has always cleaned his pots and pans 
by polishing them with sand, is rapidly 
learning to substitute aluminium for the 
brass bowl prescribed by immemorial 
custom. Only in England is progress 
slow, mainly, in the writer’s opinion, be- 
cause in England the housewife does not 
cook, and is not mistress in her own 
kitchen—where she walks in fear and 
trembling—and because no one has arisen 
who has had the courage to undertake 
the education of our national institution, 
Mary Ann. 
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In addition to the advantages cited 
above, the lightness of aluminium is the 
cause of its wide use for the field equip- 
ment of soldiers and travelers, to whom 
every ounce saved in the weight of water- 
bottle and cooking-pot 1s of importance. 
Moreover, the malleability of the metal 
renders it practically unbreakable, a 
factor of no small consequence when the 
treatment to which field equipment is 
subjected is borne in mind. 

The properties which have rendered the 
success of aluminium in the kitchen pos- 
sible are also those upon which its claims 
as a material for the construction of 
chemical plant are based. ‘This is true 
more especially of apparatus suitable for 
use in foodstuff factories, which have 
been erected in such large numbers during 
the past two decades. A modern jam 
factory, an extract of meat factory, a 
cordial factory, is each but a domestic 
kitchen magnified a thousandfold, a 
well-equipped condensed milk or mar- 
garine works being but the apotheosis 
of a dairy, where purity of taste and color 
and freedom from infection must and 
do reign supreme. 


Dr. Strauch, a mental specialist, has 
discovered a new disease which he calls 
telephone nervousness. A prominent 
Berlin attorney had been in continual 
conflict with the Post Office for more than 
a year regarding his telephone. Several 
times he was prosecuted on the charge of 
insulting the telephone girl and finally 
his telephone connection was cut off. 
The attorney immediately began pro- 
ceedings for its restoration. The Post 
Office Department offered as a defence 


. that the attorney was continually in- 


sulting officials. 

Dr. Strauch was called as an expert and 
testified that telephone nervousness was 
a serious ailment. The telephone, he 
said, acts on certain persons like poison. 
He continued: ‘I know a case in my 
personal practice of a physician who was 
so worked up by delays and other un- 
pleasant occurrences that he became per- 
manently insane. Excitable persons: 
should never use the telephone.” 

The court was so impressed that it 
adjourned the case in order to enable 
Dr. Strauch to submit further instances 
of the disease and observations as to 
its effect. 
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ELECTRIC LIGHT AND ALARM SWITCHBOARD 
W. T. JOHNSTON 


I am sure that most of the amateurs 
who take up the hobby of electricity 
would like to make something that would 
be of good service to them, and something 
that would show what they could do. 

The idea of this board is that by setting 
the electric clock alarm at the hour you 
wish to be awakened, the clock bell rings 
for a few seconds, stops, and then the 

e bell rings and continues ringing 

until switched off from the board; then 
again, you have the electric light, which 
you can switch on from a flexible wire 
Push whenever you wish to see the time. 
regards upkeep expense, this should 
ri be any hindrance to anyone who is 
p- Tous of making such a useful article, 
With usual care, the cost per year 
0S not exceed ten cents—the price of 
l Ib. of sal ammoniac. 

. First, obtain a piece of wood, 2 ft. % 
m. x 12 in. x 1144 in. This can be 
ather African mahogany or ordinary 
White wood, which could be stained and 
th ed by any worker himself; as for 
we rancy beading around the edge of the 

d, this is a matter of taste, as it 

A look quite as well by half-rounding 
© edges with an ordinary wood file or 
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plane. Then obtain another piece of 
wood 73% x34% x \% in. for the clock- 
base; the corners of the shelf should be 
cut away or rounded. This completes 
all of the woodwork. 

Now for the remainder of material, 
which can be purchased from any of the 
well-known electric firms, such as those 
whose names appear elsewhere in this 
mågazine. 

One swan-neck bracket, with shade; 
also a joint to take the bayonet cap of 
the lamp. 

Two brass terminals (telegraph pat- 
tern). > 

One electric lamp, 2 volts. 

One electric alarm clock. 

One electric bell (door-bell pattern). 

One rosette with flexible wire push. 

One small switch 214 x 13% in. 

Two complete Leclanché batteries. 

Two small iron brackets for clock shelf. 

Red and blue bell wire, equal lengths; 
length according to distance from battery 
to board. 

The items of lamp and batteries can 
be increased if a stronger light and louder 
bell be required—say 4 volts; this gives 
a sufficient light and ring. 


; Fig. 2 
Front and Back Views, Showing Connections 
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Now for the fixing up and wiring: 
Measure down the board 10 in. (see dia- 
gram, Fig. 1) and screw on your bracket 
and shelf to hold the clock. (The 
brackets should be wide enough to place 
the bell between.) In the exact center 
of the board measure down 234 in. and 
bore a hole to admit wires to the lamp; 
then, from the lamp hole, measure down 
214 in. and draw a faint pencil line across, 
so as to allow you to bore the two holes, 
one on either side. On the exact center 
of horizontal line bore a hole for the wires 
to the clock, then below that again in the 
center of the board measure down 624 in. 
from the clock hole—this brings you 
below the clock bracket—and there bore 
a hole for the wires to the bell. From 
the bottom of the board measure up 374 
in. and draw another faint horizontal 
line, so that you will have the push 
rosette and switch in line; measure from 
the left-hand side 2° in. and bore a hole 
to admit the wires to the rosette, and on 
the right-hand side measure 21⁄4 in. up 
and bore another hole for the switch. 
All the holes are to be 14 in. in diameter. 

Now you have everything ready to 
fix up the wires temporarily, and if you 
are careful in following out the instruc- 
tions for wiring, you can sce if it is work- 
ing to your satisfaction before proceeding 
to stain and varnish the board and fix 
up for good. 

The wiring (see diagram, Fig. 2) is the 
most particular part about the whole 
thing, and it will be necessary to follow 
out the directions very carefully. First 
you take the two different colors of wire 
and from the blue wire cut one piece 
15 in. or 16 in. long (wire A) and fix from 
left-hand terminal at back of board 
through hole for lamp, and with another 
piece of blue wire, 21 or 22 in. long, B, 
put through the hole at right-hand bot- 
tom of board through hole for lamp; 
now work through these two wires 
through the swan bracket, and fix wires 
to binding screws in joint to receive cap 
lamp. Cut another piece of blue wire C, 
fix end to right-hand terminal down the 
board through hole for rosette, and fix in 
binding screw H’. That completes the 
wiring for lamp and rosette. Now cut 
another piece of blue wire, D, 21 in. long 
and fix again from right-hand terminal 
down through hole for switch, and fix 
in binding screw J. 
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Now for the red wire. Cut a piece 
10 in. long, E, fix on left-hand terminal 
across through hole for clock and coil 
the two ends as shown in diagram; 
you can coil the wire by rounding through 
a pencil. Cut another -piece of red wire 
F, from clock hole again, leading down 
through hole for bell, cut one other piece 
of red wire, G, from hole for bell (coil the 
two wires in front of board, as already 
done for clock), down through hole for 
switch, and fix in binding screw K. This 
completes all the back wiring. 

Now let us turn to the front of board 
to complete the wiring. You will see we 
have just the two red wires for clock, 
then below that again (below bracket) 
other two coiled red wires. Fix these to 
the bell terminals, then go down to the 
rosette. We have still two binding screws 
vacant, L and M, on which we fix the 
two wires from push. Now this com- 
pletes all wiring for board; now the only 
remaining two wires are from battery, 
and on charging the battery in the usual 
way with sal ammoniac, join up battery 
as shown in diagram; carry your two 
leading wires—red one from carbon of 
battery right up and across front of 
board to left-hand terminal; and the 
other (blue) wire from zinc of battery up 
and across to right-hand terminal. 

Now, if you have followed out the in- 
structions carefully, you will find you 
have a most useful and interesting in- 
strument over and above having learned 
some wiring. I may say, however, the 
above instructions are all that are neces- 
sary; only you may improve the look 
of the board greatly by adding a few 
extra things, such as a small brass wire 
holder screwed into center of board at 
bottom, to hold the push. Then again, 
should you fix the board close to the 
bedside, the ticking of the clock some- 
times annoys one, but this can be easily 
remedied by obtaining a piece of felt, 
say 14 in. thick; cut this to the size of 
clock shelf. This deadens the ticking of 
clock. Then again, I have two small 
brass holders to insert tickets; this 
enables me to keep a record of when bat- 
tery was charged, life of lamp, etc. 


Good fortune rarely instructs; it’s her 
daughter, Misfortune, that gives the best 
lessons. 
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A WIRELESS TELEGRAPH EQUIPMENT FOR A SMALL CRUISER 
B. F. DASHIELL 


_ It is the purpose of this article to give 
as simple and concise a manner as 
Possible the necessary information on 
è Construction of a wireless telegraph 
station to be installed upon any type of 
cabin cruiser, either sail or motor. A 
wireless telegraph station installed on 
d a small boat will be of great use 
not Only in case of dire necessity, but 
also to get the weather reports and news 
a local land or ship stations. This 
station has a positive receiving range of 
30 miles in the day and over 100 at night. 
The writer has taken it for granted that 
e average reader has some knowledge 
of electricity and the principles of wireless 
Smission, so that he need not go into 
detailed explanation. 
irst, we will take up the construction 
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of the aerial. This is composed of four 
No. 14 B. &S. gauge bare copper wires, 
and are so arranged as to be strung up 
above the deck of the boat as shown in 
Fig. 1. As all cruisers have a mast or 
two, they can be well utilized to support 
the aerial wires. If the mast can be 
lengthened it will be much better, asa 
higher aerial means increased range. 
Try to have both ends of the aerial of the 
same height so as to keep the aerial hori- 
zontal. The length of the wires depends 
upon the distance between the masts. 
If only one mast is used, have one end 
of the aerial come down to the bow or 
stern of the boat, that end which is the 
greatest distance from the top of the 
mast, so as to get the aerial as long as 
possible. 


Fig. 2—Layout of Table 
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COCKPIT. 


Fig. 3—Showing Wireless Table 


Two light wooden spreaders will be 
needed, each 6 ft. long. Holes are bored 
in them so as to separate the wires by 
2 ft. To assemble the aerial, cut the 
four wires of the correct length; fasten 
them to hard rubber high-tension insu- 
lators which are then fastened in the holes 
of the spreaders. Connect all the wires 
together so as to form a continuous cir- 
cuit, as shown in Fig. 1. The two free 
ends of the wires are connected together 
at a distance of about 1 ft. from the top 
of the cabin roof. These two wires are 
soldered to a No. 10 rubber-covered, high- 
tension cable, which passes down through 
a hard rubber bushing in the cabin roof. 
This lead-in must go direct to the aerial 
switch. Solder all joints well, using 
resin as a flux. 

If the boat is equipped with a 110-volt 
dynamo for lighting service, a high power 
station can be installed. If not, storage 
batteries furnish the necessary current. 
The battery should have a capacity of 
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60 ampere-hours at a pressure of 12 volts. 
If the 110-volt current is used, the trans- 
mitting set will use either a 1⁄5 or 4 k.w. 
transformer, this depending upon the 
capacity of the dynamo in amperes. If 
the storage battery is used, either a 3 or 2 
in. induction coil is used. The coil should 
be one designed for wireless use. The 
transmitting distances of the various 
coils are: 14 k.w. 20 miles at day, 4 k.w. 
12 miles; 3-in. 8 to 10 miles, 2-in. 5 to 8 
miles. At night the distances will be 
almost twice as great. The sizes of 
aerials, weather conditions, types of 
instruments used, all will have some in- 
fluence on the sending and receiving dis- 
tances. 

The entire transmitting set is composed 
of the following: 14 or 44 k.w. trans- 
former; 3 or 2 in. induction coil, oil con- 
denser of the correct capacity to go with 
the coil used, ribbon-wound helix, rotary 
spark gap, key and aerial switch. The 
rotary spark gap is preferable, inasmuch 
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Fig. 4—Wiring Diagram Showing Connections 
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that it will increase the range materially 
and heighten the pitch of the spark, thus 
making it more easily read through static 
and interference. This gap will operate 
on about 4 volts and 1% ampere. Use 
high-tension cable for all secondary wiring 
and plain insulated wire for other wiring. 

e receiving set is composed of the 
following, and has been found by the 
writer to be very efficient with small 
aerials. One loose-coupled tuning coil, 
Silicon or ferron detector, variable con- 
denser and a pair of reliable telephone 
receivers, 

Fig. 2 is a plan of the wireless table 
with the instruments arranged upon it. 
A is the variable condenser, B the tuning 
coil, C the detector, D the aerial switch, 
: the key, F the battery switch, G the 
7 stormer or coil, H the condenser, 
A the helix, J the rotary spark gap, K 

e telephone connections, and L the 

h to control the rotary spark gap. 
To transmitting set is put on the right- 
y 3 Side of the table and the receiving 
= at the left. The key and aerial are 
Fi Placed as to be easily operated. 
tab Shows the situation of the wireless 
chow? Dut it can be arranged to suit the 

is a and size of the cabin or boat. It 
out t to have it in a convenient and yet 

-of-the-way place. The ground wire, 
the © 8B. & S. Gauge, is soldered to 
boat Engine frame or metal hull of the 
no +, Incase of a sail boat and having 
der Metal hull, solder the wire to the rud- 
gra: Support. Fig. 4 gives a wiring dia- 
th ee Which shows the connections of 

TR ading and receiving instruments. | 
tem e writer suggests to those who con- 
on Mate the installation of a wireless set 
the €ir boat, and are not familiar with 
the ©Peration of the instruments, that 
txt- pest a copy of some good wireless 
plana Gok that will not only give the ex- 
the 5 tion, but the actual construction of 

Mstruments, as this latter item will 


Prove a bd e 
great help in the study of wireless 


“Master” Wireless Clock Promised 
for the Future 

5 Cosmos of Paris says that dial clocks 

ted by wireless waves soon will 


Rp the place of the ordinary electric 
ock-dial, connected by wire with a 
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central ‘“‘master clock.” This requires 
separate wiring and on this account is 
expensive. ‘“‘There are watch factories 
in Switzerland that receive the exact 
hour from the Eiffel Tower daily,” says 
Cosmos, ‘but the communication of the 
time, minute ,.by minute, to numerous 
clocks by electric waves is an entirely 
new and unexpected fact. A sufficient 
power must be given to the electric wave 
to permit of precise action, and receiving 
clocks must be so built that the hand will 
make only one advance movement in a 
given time, to avoid all disturbing in- 
fluences from outside sources of elec- 
tricity. Finally, all hertzian waves not 
coming from the sending apparatus must 
be neutralized. All these difficulties are 
solved in the system of Mgr. Cerebotani 
of Munich, well-known for his work in 
electro-technics. 

The experiment would appear to be 
very simple. On a table is placed an 
ordinary clock, marking seconds, in com- 
munication with a relay and a dry bat- 
tery operating a wireless sending appa- 
ratus. On another table is a receiving 
antenna connected to a clock which, 
instead of the ordinary clockwork, con- 
tains an electromagnet and a relay of 
special construction. As soon as the 
second-hand of the first clock has made 
its round of the dial the antenna sends 
out a wave that operates the minute- 
hand of the receiving clock, or of several 
such, causing it to advance by one divi- 
sion. The only difference between this 
device and an ordinary electric clock 
consists in the absence of a connecting 
wire. A sending clock placed in any 
central position—on top of a tower, 
for example—and provided with an an- 
tenna similar to those used in wireless 
telegraphy, can thus send out the exact 
time to a great number of public clocks, 
located in squares, restaurants, offices, 
etc. A fact worthy of remark is that 
the new receiving clocks cost not more 
than $3.00, according to Mgr. Cere- 
botani. He proposes to deliver lectures 


- in various European cities to enable 
specialists to form an opinion of his in- 


vention.” — Keystone. 


Three barleycorns make an inch, so 
the table says, and three drinks of barley 
juice sometimes make a riot. 
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A CHUCK FOR OVAL TURNING IN THE LATHE 
THOS. W. PLANT — 


Following is a description of my oval 
turning chuck for the lathe, which is 
fitted to an ordinary cast-iron slotted 
faceplate, and can be made by an ama- 
teur at a very trifling cost. The accom- 
panying illustrations are for a 214-in. 
center lathe; but the chuck can be fitted 
to one any height by making the support 
„of the guide ring sufficiently high to bring 
the center of guide ring in line with center 
of mandrel when pushed back. The 
faceplate (preferably one with a small 
boss at the back) must be screwed on 
mandrel and faced up true and straight 
across the face, being constantly tried 
with a straight edge, as the chuck will 
work much steadier if true, and prevent 
the outside plate from rocking when at 
work. Now get the exact center, and 
draw a line through center and across 


Fig. 1—Faceplate. 


the exact middle of the two slots in face- 
plate; then space out equal distances 
on each side of the line—say, 14 in — 
and clean out the two slots with a file 
to the line, to make grooves for the studs 
to shde in; take off faceplate, and either 
reverse on the mandrel and turn up equal 
thickness, or clean the back sides of slots 
with a file to an equal thickness for the 
stud heads to slide along; drill three 
3g in. holes (A, Fig. 1) in faceplate, get 
a circular piece of iron 5e in. thick, or, 
if procurable, a piece of brass will be 
easier to work, 314 in. in diameter; draw 
a line through center of plate, and set 
off holes for guide pins to screw into at 
114 in. radius, and tap the holes with a 
Y4-in. tap, care being taken to get the 


Fig. 2—Section X. Y. 


Fig. 3—Chuck 


center of the hole exactly in a line with 
the center of the plate. 

Now with two short screw pins, screw 
the brass plate to faceplate from the 
back of same, through the slots, setting 
it roughly near the center, and turn up 
the face of brass plate flat across to 
straight edge. Now take off the face- 
plate, and refix with the same screws 
the trued-up side to the faceplate, and 
turn up what is now outside, making a 
truly parallel plate 31% in. in diameter. 
Now turn the outer edge circular, and 
at right angles to face to 314 in. diameter; 
while still on the faceplate turn out a hole 
in center to be tapped for insertion of 
forked chuck C, Fig. 2, for holding such 
things as bradawl handles, etc.; drill 
three 14-in. holes A1, Fig. 3, so that they 
come over the 3-in. holes in cast plate. 
These are for screwing on the work. 

Take off the faceplate and fix a piece 
of 5% in. diameter iron rod in lathe not 
less than 4 in. long, and turn out two 
screw blanks, as B, Fig. 2, the long ends 
to be turned a good fit to slots of face- 
plate, and sufficiently long to reach 


Fig. 4—Guide Ring and Support 
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through both the faceplate and the brass 
plate, the other ends to be turned long 
enough to reach well over guide ring; slot 
the ends for screw-driver, thread the long 
ends just enough to reach through brass 
plate. These screws should fit well in 
brass plate so as not to get shaky when 
in use. 

The guide ring, Fig. 4, is made of a piece 
of iron or brass %6 in. thick, turned nicely 
to make a smooth fit within the two studs 
B, Fig. 2; when screwed into the sliding 
plate you now require a circular piece of 
iron 4 in. thick, slightly smaller than 
daa ring, as shown by dotted line, Fig.-4, 
Or packing guide ring from support. 

1e support can be made of iron 1% in. 
thick by 214 in. wide, bent up at right 
angles about 1 in. from the end. Cut a 
>k in the bent part, as shown at D, 
ig. 4, from the center towards the back 


Fig. 5—Complete Chuck on Lathe Mandrel 


a T .the lathe, the slot to be made 
goin in. long and to fit a 14 in. pin 
scre . thr Ough between the lathe bed to 
nut: Up underneath with washer and 
aad Push up support to nose of mandrel, 
throu ti a hole for mandrel to come 
and Ka > get a piece of wood or metal 
ing asten to mandrel, and with a strik- 
diaro Nt fixed in the wood the same 
e as guide ring, mark the exact 
and for riveting the ring, packing-piece, 
to Support together, taking great care 
eet the center of guide ring and the 
sup Of mandrel the same height; take 
a at off lathe bed, rivet all together, 
ig. 4 Sh by cutting out oval hole E, 
. * extending nearly to the back of ring. 

i ee the chuck, join all parts together. 
pe Shows the chuck complete on lathe. 
tray ©u keep the center of guide ring cen- 
~, “ith the center of mandrel, the lathe 
dra. of course, turn circular; but if you 
RA the support towards you the guide 
8 brings the brass plate forward twice 
every revolution of mandrel and turns 


a 
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the material more or less oval, according 
to position of guide ring. With a piece 
of wood fixed in forked chuck at one end, 
and held up with the back center, some 
nice turning may be done, as bradawl 
handles, hammer shafts, etc. If you 
want to turn short objects oval through- 
out, you fix your wood, etc., on brass 
plate with screws through holes Al, 
Fig. 3, without taking off cast plate. 
When turning you require to keep the 
tool at one fixed height to get the best 
results. This is an easy matter with a 
slide-rest. 


Electric Timing at the Olympic Games 


At the Olympic games at Stockholm 
there was used a novel electric method 
for timing the runners in some of the 
races, so as to get the exact time made by 
the winner, and also to decide who 
crossed the line first, even when the differ- 
ence was very small. The starter gave 
the signal by firing a pistol, and this was 
connected by electric wires with two 
stop watches and these commenced to 
run for taking the time. The start and 
finish were at the same point, and across 
the track a light string was stretched 
between poles and the string was also 
connected with the stop watches for 
stopping them. The first comer broke 
the string when crossing the line so that 
the watches were stopped and the exact 
time between start and finish could be 
seen. Breaking the string also served 
to work an electric device for the shutter 
of a camera which was mounted just on 
the finish line and above the judges’ 
stand, so that the photographer had an 
image of the winner when crossing the 
finish line. This method is very useful 
in settling all disputes—Le Nature, Paris. 


Soldering Irregular Pieces 

To solder together, accurately, ir- 
regular pieces of metal or the two parts 
of a broken piece, impress the parts into 
a lump of putty placed on a piece of tin- 
plate. Having thus formed a mould, 
remove the pieces and dry out the putty 
with a gas jet. This burns the oil in 
the putty. When the mould is ready, 
replace the pieces and solder by applying 
flux, and then the solder in small pieces. 
Use a gas-jet or blow-lamp. Do not 
move the parts until quite cool. 
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AN ARMCHAIR 


An armchair is not the easiest piece 
of furniture to make, and on account of 
its difficult mortise and tenon joints, is 
rarely attempted by the amateur. The 
design given in Fig. 1 is about as simple 
as it is possible to make one; the chair 
is comfortable, an important point, con- 
tains a very little upholstering and there 
are only eight very simple mortise and 
tenon joints, two lapped halving in the 
framing and two joints in the arms. First 
of all, prepare two 25 in. lengths of 114 
in. x 114 in. wood, one 26in. and one 14 in. 
length, see that they are quite square and 
true, and then prepare two 23 in. and 
two 18 in. lengths, 2 x 1 in. 


ERECTING THE FRAMING 


These pieces are fitted together, as 
shown in Fig. 4, and in detail in Figs. 5 
and6. First of all mark off in the middle 
of the 2 x 1 in. length, a groove exactly 1 in. 
wide and deep, and then saw down inside 
the marked lines and space out the waste, 
as shown in Fig. 5. Now fit one 23 in. 
and one 18 in. length together, and test 
if they are square, for this is important. 
Next mark off on the long arms exactly 
9 in. each side of the slot and on the short 
arms, 6)% in. on one side and 6 in. on the 
other; these lines will form the shoulders 
of the tenon, as shown in the section, 
Fig. 6. Next gauge a line 14 in. each 
side, and then saw down with a tenon 
saw to the shoulders and cut off the waste. 
We must now mark off the joints in the 
uprights and from the end of each 11% in. 
length, mark off exactly 4 in. and then 
2 in. and carry the lincs in pencil right 
around the wood with a try square. 

Now at 12 in. up from the same end 
mark another set of lines, and another 
2 in. higher up (in one length this will be 
at the top). In the two 25 in. lengths 
saw down as shown in Fig. 7, and pare 
out the piece, making the width of the 
cut exactly 1 in.; three or four "e in. 
centerbit holes should now be bored right 
through and the sides pared down to 


make a mortise of % in. wide. This 
should be done in four cases. In the 


short length and the 26 in. length, the 
mortises are on one side, a line being 
marked off 14 in. each side of a center line 
and the holes bored and pared out as be- 
fore. The framework might now be fitted 
together, and if correct, the seat may be 


prepared. This should, if possible, be 
in one piece, 16 in. square and 1 in. thick, 
plane it up carefully and draw lines across 
from corner to corner. The curves 
should be marked out with a radius of 
7 in., the center of each being 11% in. from 
the middle of the wood. Cut off the 
waste and spokeshave to the line and 
then cut out the slots, as shown in Fig. 8, 
and fit the seat in, just rounding off the 
front edge. The arms should now be 
made, a 2 ft. 4 in. length of 4 x 1 in. wood 
being required. The method of marking 
out is shown in Fig. 9, and the arm piece 
cut to shape and spokeshaved in Fig. 10. 
The corners should be carefully rounded 
off to suit, a curve of 34 in. radius being 
most suitable. The arms are fitted in 
a slot, or groove, cut in the back upright 
1 in. from the top and fitted on the out- 
side uprights with the mortise and tenon 
joint shown, going right through or 
within 14 in. as preferred, the former 
method being more simple. 

The rails of 5 x 34 in. wood should be 
914 in. long and fit in slots cut out toa 
depth of 14 in., as shown in Fig. 8. 

The framework should now be glued 
up and bound together with strong string 
pulled up taut, taking care to protect 
the corners with thick cardboard, and 
then screw the seat to the top cross pieces. 

THE FINISHING TOUCHES 

The work should now be stained, ‘pol- 
ished, or enameled, and when quite hard 
the seat may be upholstered. We shall 
now require a little well curled horsehair. 
Probably 4 lb. would be sufficient, but 
this depends on the give of the material 
used for covering; a 15 in. square piece 
of canvas or calico and a similar quantity 
of leather, pegamoid, or tapestry, about 
134 yds. of gimp or leather banding and 
3 doz. studs. Commence by tacking 
on the canvas 1 in. away from the two 
back edges and stuff that part with harr. 
Gradually tack up the front portion, 
stuffing the hair up tightly as the seat 
is covered. Now cut the leather or 
tapestry to shape and tack in position, 
and then put on banding or gimp and 
knock in the studs at intervals of 1 in. or 
so. This method of upholstering is not 
exactly how a practical upholsterer would 
do it, but it is the easiest way for the 
amateur and answers very well and this 
is the principal thing.— Hobbies. 
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IDEAL HOUSE FURNITURE. Aa Arm Chair. 


1. The completed chair. 2. Front elevation. 3. Plan. 4. 
Framing from front. 6.’Lapped halving joint in crossbars of 
frame. 6. Mortise and tenon joint (section through leg). 7. 
Method of cutting mortise in leg. 8. Scat. 9. Met od of 
marking out the arm pieces. 10. One piecc for arm shaped. 

MATERIALS REQUIRED. 

8ft. ran of ljin. by lįin. finished size. One piece 10in. by 
16in. by lin. finished size. 7ft. run of 2in. by lin. finished 
size. 2ft. run. of 5in. by jin. Gnished size. 2ft. 4in. of 4in. by 
lin. finished size. lb. norschair, 15in. square of canvas and 
tapestry or leather, 12 yds. gimp or banding, 3 doz. studs and 
screws, tacks, stain, &c. 
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AYDOOR LETTER BOX 


This useful letter box, which is shown 
complete in Fig. 1, is suitable for fitting 
to a street door. The box may be fixed 
at any convenient height, and a slit, 
through which the letters may be passed, 
must, of course, be provided in the door, 
while a small door is fitted at the bottom 
of the box by means of which the letters 
may be removed. Fig. 2 shows a sec- 
tional perspective view of the box; Fig. 3 
shows an end view, and gives the prin- 
cipal dimensions; and details of the con- 
struction are illustrated in Figs. 4 to 8. 

Yellow pine 15 in. thick will be a very 
suitable wood to use in making the box. 


A 


Fig. 1 


The first consideration will be the sides A, 
and the top and bottom B and C. The 
sides are cut 1 ft. 41% in. long at the back, 
and 1 ft. 21% in. long at the front, by 5 in. 
wide; and the top and bottom are 814 
in. long by 514 in. wide. The sides, top 
and bottom are framed together with 
dovetail groove joints, similar to that 
shown in Fig. 4. The grooves in the 
top and bottom should not be cut right 
through, but should be stopped about 
34 in. from the outer edges, and the dove- 
tails at the ends of the sides arc shouldered 
down to correspond. Grooves Y% in. 
deep by 3% in. wide must then be cut in 
the edges of the sides to receive the front 


‘Ns a z -o T — a. — =. - 
-. aan = : e a 
= 


fr- e eee we 


and back of the box, after which the sides, 
top and bottom may be finally fixed to- 
gether. The overhanging front and end 
edges of the top and bottom should be 
rounded, as shown in the illustrations, 
and the joints when finally fixed together 


_ should be secured with glue. 


The front of the box D is then prepared 
and fixed in position, an opening 5 in. 
high being provided for the door. The 
front simply fits into the grooves pre- 
pared for its reception in the front edges 
of the sides, and is fixed in position with 
nails, as shown in Fig. 5. The back of 
the box E must next receive attention, 
and it is fitted and fixed in a similar 
manner to the front. A slit must be 
provided in the back of the box, and it 
should come exactly behind and corre- 
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spond with the slit in the street door. 
If the slit-is made in the horizontal door 
fail it should be cut in a horizontal posi- 
tion, but if it isin the middle vertical rail 
it should be in a vertical position, and 
a convenient size would be about 5 in. 
long by 114 in. wide. 
The small door which is fitted at the 
bottom of the box is framed together, 
and fitted with a glass panel. The frame- 
work should be 114 in. wide by 1% in. 
thick. A rebate, %6 in. wide and 1% in. 
deep, is cut in the back edge of the frame- 
aoe and the front edge is beaded, as 
ras in Fig. 6. The framework is put 
gether with mortise and tenon joints, 
similar to that shown in Fig. 7, and the 
Joints are finally fixed with glue. The 
ee Should be hung to the box, on the 
ént-hand side, with a pair of 1 in. butt 


HINTS FOR CARPENTERS 
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hinges, and a small lock or suitable fas- 
tener should also be fitted to the door. 

Two small wood fillet pieces are fixed 
on the inside of the box, directly behind 
the door, to act as stops, as shown in 
Figs. 2 and 3. The glass panel, which is 
fitted to the door, should then be cut to 
fit in the rebates in the framework, and 
it is fixed in position with small fillet 
pieces, as shown in Fig. 6. 

The box may now be finally cleaned 
off, and the exterior should be either 
stained and varnished, or painted. The 
box is fixed to the door with two metal 
plates, similar to that shown in Fig. 8. 
The plates are first fixed to the back of 
the box with screws, and the box is then 
finally fixed to the door with screws, 
which are driven through the holes in 
the ends of the plates.— Hobbies. 


Little Things for the Woodworker to Note and Remember 


Every woodworker discovers little 
help Cuts in his work which materially 
fection, to attain rapidity and per- 
wright” says the Blacksmith and Wheel- 
a th measuring with a rule, tip it on edge 
io ha the dimension marks are adjacent 
a <.. piece being laid out, and in taking 
poi Ties of dimensions start from one 

nt only. 
hi Ways tip a plane on its side when 
the Of it on the bench so as not to dull 
tise OO For the same reason always 
Tet the plane from the work on the 
stroke. 
pla i Planing end grain never run the 
fro © entirely across the end, but work 

both edges toward the center of 

Piece. This prevents the splitting 
Orners. 7 


Of c 


thi N Using an oil stone there are three , 


800 a to observe: (a) Use plenty of 
Putt; Gil; (b) Clean the stone well before 
of the’ it away; (c) Use the entire face 
the © stone, not merely the center. If 
cut — Precautions are taken a stone should 
I Perfectly for years. 
aly Sharpening plane irons and chisels 
the pS rub on the bevel and never on 
at all SE as this must be perfectly straight 
times to insure perfection in cutting. 
E boring never bore entircly through 
Piece, but reverse the piece and finish 


the hole from the other side after the 
worm penctrates. 

Do not drive a screw into a board with 
a hammer, as its holding qualities will 
be greatly lessened. 

Always drive nails and brads at an 
angle, as they will then hold more securely. 

In sandpapcring always use a block if 
possible, as this will prevent rounding 
edges where they are not wanted. 

Sandpaper should be used for cleaning 
and smoothing purposes only. Do not 
depend upon it for doing the tool work. 

Sandpapering should not be done across 
grain.—American Carpenter and Builder. 


In the Carpenter Shop 

‘“‘Life’s a hard grind,” said the emery- 
wheel. 

“Its a perfect bore,” returned the 
auger. 

“Tt means nothing but hard knocks 
for me,” sighed the nail. 

“You haven’t as much to go through 
as I have,” put in the saw. 

“I can barely scrape along,” 
plained the plane. 

“And I am constantly being sat on,” 
added the bench. 

“Let's strike,” said the hammer. 

“Cut it out,” cried the chiscl, “here 
comes the boss.” 

And all was silence.—Scissors Beanudin. 
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COMPARATIVE FUEL VALUES OF GASOLINE AND DENATURED ALCOHOL 
IN INTERNAL-COMBUSTION ENGINES 


R. M. Strong and Lauson Stone, the 
authors of the bulletin just issued by 
the United States Bureau of Mines, say 
in their introduction: ‘‘ Under the terms 
of the act establishing the Bureau of 
Mines, this bureau was authorized to 
carry on the work of testing and analyz- 
ing fuels which work had been previously 
conducted by the technologic branch of 
the United States Geological Survey. 
That work included in its scope an investi- 
gation of the availability and uses of 
liquid as well as solid fuels, for the original 
outline of the fuel-testing investigations 
contemplated, a study of the liquid-fuel 
resources of the country and the making 
of related researches to determine how 
these resources could be utilized with 
greatest efficiency. 

“Owing to the fact that many diffi- 
culties were being encountered in the 
adaptation of the heavier fuel oils for con- 
venient use in internal-combustion en- 
gines, it was deemed best to begin the 
investigation of liquid fuels with tests of 
gasoline, a fuel in more or less general use. 

“When this investigation began, the 
extensive introduction, especially by 
foreign powers, of liquid fuels for small 
naval craft had awakened much interest. 
However, the quality of gasoline was 
reported to vary materially in different 
countries and the quantity available was 
said to be rapidly decreasing, with the 
probability of a prohibitive increase in 
price. At the same time the claim was 
made that denatured alcohol, of fairly 
uniform quality, could be procured in 
all parts of the world, that unlimited 
quantities could be readily produced at 
a low cost, and that this fuel could be 
used much more efficiently than gasoline 
in internal-combustion engines. Such 
statements naturally led to a widespread 
belief that the time was near at hand 
when denatured alcohol would entirely 
displace gasoline as engine fuel. There- 
fore, the first investigations of the liquid 
mineral fuels logically embraced a careful 
scrics of comparative tests of gasoline 
and denatured alcohol in engines. A 
series of over 2,000 such tests was con- 
ducted at the Government fuel-testing 
plants at St. Louis, Mo., and Norfolk, 
Va. | 


HEATING VALUE 


“The low heating value of completely 
denatured alcohol averages 10,500 British 
thermal units per pound, or 71,900 Brit- 
ish thermal units per gallon. 

“The low heating value of gasoline 
having a specific gravity of 0.71 to 0.73 
averages 19,200 British thermal units 
per pound, or 115,800 British thermal 
units per gallon. 

“The low heating value of 1 Ib. of 
alcohol is approximately six-tenths of 
the low heating value of 1 Ib. of gasoline. 

‘‘One pound of gasoline requires ap- 
proximately twice the weight of air for 
complete combustion that is required 
by 1 lb. of alcohol. 

“The heating value of 1 cu. ft. of an 
explosive mixture of alcohol vapor and 
air having theoretically just sufficient 
air for complete combustion is approxi- 
mately equal to that of 1 cu. ft. of a 
similar explosive mixture of gasoline 
vapor and air—about 80 British thermal 
units per cubic foot. 

“Explosive mixtures of alcohol vapor 
and air in an engine cylinder can be 
compressed to much higher pressures, 
without pre-igniting, than explosive mix- 
tures of gasoline vapor and air. The 
maximum compression that can be used 
in an engine without causing preignition 
depends on the quality of the explosive 
mixture, the design of the engine, and 
the speed at which it is operated. 

“For 10 to 15 h.p. 4-cycle stationary 
engines of the usual type, a pressure of 
about 70 lbs. per square inch above 
atmospheric pressure was found to be 
the maximum that could be used for 
gasoline mixtures, and about 180 Ibs. 
the maximum that could be used for 
alcohol mixtures, without causing pre- 
ignition. 

“The maximum compression that 
could be used without causing preignition 
was in each case found to be the most 
advantageous with regard to fuel econ- 
omy. 

“When the degree of compression in 
each engine is that best suited to the 
economical use of the fuel designated, 
some type of gasoline engines are better 
adapted to the service for which they are 
designed than similar alcohol engines, 
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and vice versa. This is also true (the 
relative quantity of fuel consumed being 
disregarded ) when the degree of com- 
pression is that ordinarily used for gaso- 
line mixtures, as when denatured alcohol 
Is used in gasoline engines. But, in 
general, the alcohol engine is or can be 
so designed and constructed as to be equal 
to the gasoline engine in adaptability to 
service, 
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“A gasoline engine having a compres- 
sion pressure of 70 lbs., but otherwise 
as well suited to the economical use of 
denatured alcohol as gasoline, will, when 
using alcohol, have an available horse- 
power about 10 per cent. greater than 
when using gasoline.” 

Copies of the bulletin may be obtained 
by addressing the Director of the Bureau 
of Mines, Washington, D.C. 


TUNGSTEN AND ITS USES 
An Unusual and Important Mineral Widely Employed in Various Industries 


_ Last year there was a sharp decrease 
in the production of tungsten ore owing 
€ decrease in the demand for tool 
Steels, in which the bulk of the tungsten 
Produced is used, according to Frank L. 
b ess, in a report on this metal just issued 
y the United States Geological Survey. 
in jg eduction of domestic tungsten ore 
= 11 amounted to 1,139 short tons of 
tun ntrates, carrying 60 per cent. of 
ao corn trioxide, valued at $407,985; 
132 910, the production amounted to 
Scl short tons, valued at $832,992. 
steela gsten is used chiefly in making 
S that will hold thcir temper when 
“ated, but it is most generally known 
inca Pplying the filament of tungsten 
iio ndescent lamps. The great im- 
A q Cments in drawing tungsten wire 
the „further notable improvements in 
and Size of the globe of the tungsten lamp 
or 1n other mechanical details that add 
notly to its efficiency are making it 
ang oach upon the carbon-filament lamp 
bo the arc lamp, and it is rapidly driving 
wh; the market the tantalum lamp, 
Į ch was the first good incandescent 
mo P having a metallic filament. Dia- 
te ds are used for dies in drawing tung- 
sible Wire. At first it did not seem pos- 
the to drill small enough holes through 
fiiic CGiamonds to make wire sufficiently 
Wine OT lamps of small candlepower, but 
dra 0.0006 in. in diameter can now be 
of wn in quantity. The total quantity 
how angsten ore used for electric lights, 
ay “ver, amounts to only a few tons 
deqett: New uses of tungsten, in making 
tric furnaces, electric contacts, and 
de ets for Roentgen rays, have been 
4 eloped, and the last two products 
© being actively manufactured. 
The present small-arm service pro- 


_trating power. 


jectile is made of lead with a jacket of 
copper-nickel alloy. The principal ad- 
vantage of lead over iron, which would 
of course be cheaper, is that it has a 
higher specific gravity. Because of this 
fact a lead bullet will have a smaller cross 
section and will therefore encounter less 
air resistance to its flight than will an 
iron bullet of the same weight, and it will 
consequently give a flatter trajectory 
and longer range. An iron bullet of the 
same diameter as the lead bullet could 
of course be made of the same weight 
by increasing its length, but this would 
at once necessitate giving it a higher 
rotational velocity to keep its axis tan- 
gential to its flight. To impart this 
added rotational velocity would call for 


‘the expenditure of energy and so leave 


less for velocity of translation. With 
the exception of tungsten, lead is the 
densest metal which can be considered 
for this purpose, for gold is the cheapest 
of the other elements having a higher 
specific gravity than lead. 

For military purposes the softness of 
lead is not an advantage, a soft-nosed 
bullet being tabooed in civilized warfare. 
For this reason and because of the fact 
that it is too weak to hold the rifling, it 
has to be jacketed with copper-nickel 
alloy. To take the rifling and to act asa 
gas check, the tungsten bullet will re- 
quire a copper band or its equivalent 
at the base. 

The hardness and high tensile strength 
of wrought tungsten will give high pene- 
The high melting point 
of tungsten will prevent the projectile 
from being harmfully upset at the base 
by the combined action of the high tem- 
perature and rapid impact due to the 
combustion of the powder charge. 
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PROGRESS IN DIRECTIVE WIRELESS TELEGRAPHY 


A paper by Mr. F. Addey, on “ Direct- 
ive Wireless Telegraphy,” was read before 
the British Institution of Post Office 
Electrical Engineers. He pointed out 
that at an ordinary wircless telegraph 
station the signals were radiated equally 
in all directions, and that, of course, for 
many purposes this was advantagcous. 
In certain circumstances it was very 
desirable, however, to be able to restrict 
the signals sent out from a station to a 
definite line, and to reccive signals only 
when they came from a definite direction. 
For instance, by directing the emitted 
waves in this manner, interference with 
stations lying off the line was avoided 
and energy was saved which would other- 
wise be wasted. At a receiving station a 
directive arrangement greatly reduced 
trouble due to interference from other 
stations and from atmospheric discharges. 

After describing the directive arrange- 
ments devised by Brown, Marconi, Bel- 
lini, and Tosi, the Telefunken directive 
aerial, and the directive experiments of 
Kiebitz, the author discussed the various 
uses to which these arrangements had 
been applicd in practice. He pointed 
out that the simplest use of a directive 
aerial was to increase the range of a 
Station in a certain direction. The large 
transatlantic Marconi stations were pro- 
vided with directive inverted L aerials, 
because they always worked in the same 
direction. A most important application 
of directive systems was to enable ships 
to obtain the bearings of wireless stations 
on shore. When a ship was navigating 
within sight of shore her exact position 
was ascertained by the process known as 
‘“eross-bearings,” and Marcon, in 1906, 
patented an arrangement for attaining 
this end. A number of inverted L acrials 
radiating at equal angular distances from 
a point were erected on the shore. By 
means of a switch the receiving apparatus 
could be joined to any one of these acrials. 
By ascertaining on which acrial the maxi- 
mum strength of signals was received 
from a ship the direction of the ship was 
determined. The necessity of using a 
number of aerials could be avoided by 
building a single directive acrial in such 
a way that it could be rotated so as to 
radiate or receive along any required 
direction. There were obvious disad- 


vantages in such a method, and Bellini 
and Tosi had devised a very ingenious 
arrangement by which a resultant aerial 
could be rotated while the actual aerial 
system remained fixed. 

The French Government had fitted a 
large wireless station at Boulogne with 
the Bellini-Tosi apparatus. The aerials, 
each consisting of six wires, were attached 
to the tratic stays between the four 
towers employed, and were brought out- 
wards so as to make an angle of about 
30 degrees with the vertical. The station 
was arranged for working with a 300- 
metre wave, and thercfore, the length of 
the base of each compound acrial was 
about half this distance. Actually the 
length of the base was 388 ft., or 127 
metres. Non-directive apparatus was 
provided at the Boulogne station in 
addition to the directive, and the station 
“stands by” on that arrangement so 
as to be able to receive from any direction. 
When a ship wished to find her bearings 
the directive was substituted for the non- 
directive apparatus, and the direction 
from which the ship’s signals were re- 
ceived was observed. This information 
was then communicated to the ship. By 
this system it was possible to obtain 
bearings correctly to within two or three 
degrees. 

In the methods described the observa- 
tion of direction was made at the shore 
station, and the result communicated to 
the ship. It would obviously be better 
if the ship could observe the direction of 
the shore station, and methods by which 
this could be done had been devised. 
The shore station might have a number 
of radiating acrials from which signals 
were successively emitted, and the ship 
might be provided with means by which 
the signals from each of the acrials, the 
directions of which were known, could be 
distinguished. Then by observing the 
strengths of the signals received from the 
different aerials the bearing of the station 
could be ascertained. The second method 
was to provide a non-directive station 
on shore, and to fit the ship with a direc- 
tive receiving apparatus, so that she could 
observe the direction of the incoming 
signals and therefore ascertain the bearing 
of the shore station. 

The first of these methods had been 
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developed by the Telefunken Company. 
The second method by which the ship 
could obtain her bearings without the 
cooperation of an operator on shore, that, 
namely, in which the ship was fitted with 
a directive installation to ascertain the 
ection of a non-directive installation 

on the shore, had been developed by the 
i aa Company, and was known as 
e Marconi wireless compass. In this 
system a modification of the Bellini-Tosi 
z pee was used, the opposite halves of 
a 'rective aerial being joined together 
fitted: top. In an actual installation 
theo a experimental purposes on board 
boi Sa one of the Cross-Channel 
ailvy the Southeastern & Chatham 
“ ih the widths of the bases of the 
their h ar aerials were only 42 ft. and 
aerial eight only 40 ft. The ordinary 
lige Piss wireless installation were not 
system mM any way when the compass 
the are fitted, and were used for 
With €ss business of the ship as before. 
eee the Marconi wireless compass 
degrees could be taken to within two 
the aer The reduction in the size of 
used p als from the dimensions originally 
the a ed Bellini and Tosi had not made 
indeed angement very insensitive, and, 
M-met on board the Onward, using a 
Teceive re wave, signals were occasionally 
while 4 from ships in the Mediterranean 
sages f, € Onward was making her pas- 
e tween Boulogne and Folkestone. 
bearin Utility of these methods of taking 
Witele a to ships depended on sufficient 
to give Stations being built on the coasts 
the syr the necessary cooperation. With 
actua] tems in which the bearings were 
eviden iy measured on the ship, it was 
should 47 desirable that the shore stations 
this e continuously in operation, and 
fom < Cessitated the provision of some 
The F automatic transmitting gear. 
this qu ach Government had taken up 
two St SStion, and after experiments with 
instal] ations near Brest had decided to 
Pharog >» VVireless lighthouses or ‘‘radio- 
ese round the whole French coast. 
Sociét Stations were being fitted by the 
rançaise Radio-Electrique. In 

© prevent interference between 
COntinuously working radiophares 
Teceny Jacent commercial stations, the 
in Lon Wireless. Telegraph Conference 
be so Reon had decided that they should 
tted as not to have a range greater 
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than 30 nautical miles and a wave-length 
not exceeding 150 metres. 


Aviation Fatalities Analyzed 


If the past year has done nothing else, 
it has demonstrated most conclusively 
that there can be no general use of aero- 
planes except for war purposes until the 
question of safety has been solved. This 
is a matter which is now beyond argu- 
ment. It may be true that Americans, 
as a result of carelessness, reckless show 
stunts, and the use of poor constructions 
have suffered far more than their due 
proportion of deaths, but this docs not 
alter the basic fact that flying a machine . 
is still a matter of balancing in the air, 
more or less of an acrobatic feat, and if 
once the equilibrium is lost, disaster is 
sure to come in the ensuing fall. 

For 1912 the number of aviation deaths 
has increased from 82 in 1911 to 116. 
The proportion of deaths to aviators, 
or to distance flown, is probably no greater 
than in the preceding twelve months, but 
the difficulty lies in the treachery of the 
air. It may reach out and take the best, 
while a reckless fool escapes with a few 
bruises. 

Americans take an unenviable promi- 
nence in the table of fatalities for 1912. 
Up to date there have been twenty-seven 
killed in this country this year, with not 
many more than one hundred aviators fly- 
ing. France with four or five times this 
number in active operation has been the 
scene of only twenty-eight fatalities, just 
equaling the German record, where the 
military pilots alone number two hundred. 
England with more than double the total 
pilots in the United States has lost six- 
teen in the past twelve months; Italy, 
five; Russia, four, including Popoff, 
killed with the Bulgarian forces, and the 
remainder have been scattered through 
the smaller nations. 

In 1911, France had a total of twenty- 
eight fatalities, just equaling those of 
the present year, but the added number 
flying makes the 1912 record by far the 
better. America stood second in 1911 
with sixteen; Germany third, with four- 
teen, and then came England with five, 
Austria and Russia with four each, 
Japan, two, the rest being widely scat- 
tered. 
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QUESTIONS AND ANSWERS 


P~ Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in this 


department, free of nae ge. 
his initials and town; 


The writer must give his name and address, and the answer will be published under 
but, if he so requests, anything which may identify him will be withheld. Questions must 


be written only on one side of the sheet, on a sheet of paper separate from all other contents of the letter, and 
No attention will be given to questions which do not follow these 


only three questions may be sent at one time, 
rules. 


Owing to the large numter of questions received. it is rarely that a reply can be given in the first issue after 


receipt. 


Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. This 


amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage and cost 


of letter writing. 
answer within a definite time. 


As the time required to get a question satisfactorily answered varies, we cannot guarantee to 


If a question entails an inordinate amount of research or calculation, a special charge of one dollar or more 
will be made, depending on the amount of labor required. Readers will, in every case, be notified if such a charge 
must be made, and the work will not be done unless desired and paid for. 


1918. Electromagnet Design. F. M. Y., 
West Brooklyn, Ill., asks: Will you give me a 
design for an electromagnet that with a voltage 
of 115 volts and current of 1 ampere or under 
will support about 250 lbs.? It is proposed to 
use one cell of dry battery of common telephone 
size, and the total weight of magnet and battery 
is to be under 10 Ibs. Ans.—You are asking 
too much, as the space in this department is too 
limited for a lengthy reply. We would advise 
you to consult Chas. R. Underhill’s book, ‘Elec- 
tro-Magnets and Electro Windings,” which we 
can supply for $2.00. 

1919. Voltage Regulation. J.B., Bridgeport, 
Wash., says: (1) I have thought out a device 
which will automatically regulate the voltage on 
a lighting or power system. It isin the form of 
two plungers working inside of two wire-wound 
magnets and an arm is attached to a sliding bar, 
on the current regulator. I want to know 
whether it is on the market or in use. (2) Cannot 
the telephone be arranged to ring the bell from 
the battery instead of using a generator to ring 
the bell, and have the bell ring by a push button 
contact in the battery circuit? Ans.—(1) In 
the absence of more detailed information, it is 
impossible to say whether or not your device 
infringes upon the patents of some of those al- 
ready upon the markct, but there 1s one whose 
operation is similar. (2) It would be necessary 
to replace the high resistance ringers of the 
magneto telephone with coils whose resistance 
would not exceed 5 ohms, and the bell would 
have to be of the vibrating type. Its operation 
probably would not be very satisfactory over 
a long line. 

1920. Storage Battery. W. S. H., Carleton 
Place, Ont., says: An amatcur here wishes me to 
write you thus: He has made the accumulator as 
per your directions in April, 1911, by Wm. C. 
Houghton, and has failed, t.e., neither the oxide of 
lead nor the litharge will harden. He is under the 
impression that it will all chip or fall off when put 
to work. Please say what shall he mix in with 
the paste to make it hard? Reply fully. Also how 
many 16-c.p. carbon lamps should be placed in 
the 110 volt D.C. circuit to bring it to proper 
voltage and amperes to charge the battery? In 
series or multiples? And when so arranged what 
current will be available? Ans.—The_ paste 
should be mixed in solution consisting of about 
1 part of pure sulphuric acid and 10 parts of 
water. This is about one-half the strength of 
the solution as used when the cell is in regular 
operation. As the paste sets quickly, somewhat 
like plaster of Paris, do not mix more than half a 
teacupful at a time, and make a rather stiff paste 


at that. After the grids are pasted let them dry 
for a day, then plunge them for the shortest 
possible instant in a suitable quantity of the 
weak solution, and let them dry for another day. 
If you hold them in the solution too long, the 
renewal of chemical action will evolve gas and 
the filling will be pushed out. Keep up this 
treatment for such a succession of days as will 
permit the immersion without visible chemical 
action. Then when the plates are finally as- 
sembled and placed in the electrolyte, no un- 
toward action should be experienced. How- 
ever, no delay must be permitted in getting the 
charging current into operation. If you have 
only a single cell, the full rate charging from a 
110-volt circuit with lamps used for resistance 
will be very uneconomical. You can charge at 
a very slow rate, letting the current be that ordi- 
narily flowing through some one or two lamps 
that are most used, say in some corridor. The 
theft of 2.5 volts might not be serious. You 
will find Watson's book on Storage Batteries 
will help you in a good many particulars. 

1921. Dynamo Construction. A. J. A. 
Lithonia, Ga., says: Please find enclosed a draw- 
ing of a D.C. dynamo, and write me if the pro- 
portions are good for a machine that will gen- 
erate 35 volts and 6 amperes at a reasonably 
low speed. If they are good, tell me what size 
wire for field and armature, and how many 
turns. The armature is 414 in. in diameter and 
3 in. long, and has 20 4% in. round holes. The 
field cores are 21% in. cross section and 31% in. 
long, winding space 3 in.; coils to be form 
wound; ficld poles are of cast steel and field 
ring is 3x 1⁄4 in., of wrought steel. Ans.— 
Unless you are counting on a very slow speed, 
the machine proposed is much larger than re- 
quired—indeed, even at such a reasonable speed 
as 1,500 revolutions per minute the output could 
approach 1 k.w. 6 amperes at 35 volts means less 
than ly k.w., and Watson's machine of that out- 
put is as good a design as you can find. If you 
prefer a machine having an armature of the size 
you have shown, the proportions of the field 
magnet should be considerably altered. Your 
specification of the field cores being of 2l% in. 
cross section does not agree with the sketch, 
for that shows 214 in. square, which means 614 
Sq. in. in section. The face of pole pieces can 
be 25g x 3 in., but the portion on which the 
winding fits can better be round, and if of cast 
stecl, 2 in. in diameter, but if of cast iron, 214 in. 
in diameter. In either case 2 in. in length for 
the winding space will be sufficient instead of 
the 314 in. you have shown. Outside ring, or 
magnetic yoke, if of wrought iron should have 


ELECTRICIAN AND MECHANIC 


at least 4 sq. in. of section, say 34 x^ l but if 
of cast iron, 1g xS5in. With these new con- 
siderations in view, if you will make a new 
sketch, we will be pleased to compute suitable 
windings. 

1922. Dynamo Construction. G. D. M., 
Bridgeport, Conn., says: I built a dynamo a 
while ago, and it was supposed to be 2 k.w., 
but could never get very much out of it. J 
wanted to get 110 volts, 15 to 20 amperes A.C. 
single-phase 160 cycles run at 3,000 revolutions 
per minute. It is a six-pole machine with lami- 
nated field pole cast in an iron ring. Fields are 
wound with No. 24 enameled wire requiring 
about 6 lbs. Have had anywhere from 1 to 150 
volts D.C. for exciting current, but they never 
heated up at all underany conditions. The arma- 
ture is of the single coil as per pole type, that is, 
it has 6 slots. It was wound with No. 19 d.c.c. 
magnet wire, 180 turns per slot, 1,080 total 
number of turns. It gave about 300 volts, 3 
amperes, so rewound with No. 14 d.c.c. magnet 
wire but only got 40 volts 12 amperes. It seemed 
to be heavily loaded with one lamp (60 watts) 
and a voltmeter and armature heated up so bad 
that you couldn’t touch it. So I thought the 
winding was wrong and went ahead and made 
another armature having 36 slots wound with 
No. 19 enameled wire, 60 turns per slot, 2,160 
total number of turns, but gave only 20 volts 12 
amperes. The belt slipped so much that I lost 
the speed of armature and the armature heated 
up worse than the other one. The 36-slot arma- 
ture was wound with a regular D.C. winding 
connecting outside one coil to the inside of the 
next coil. The first coil was started in slot No. 1 
and ended in slot No. 7, skipping 6 slots for every 
coil. Six leads were brought out, 3 to each col- 
lector ring. One collector ring having leads 
from coils 1-13-25, the other ring leads from 
coils 7-19-31. Both armatures have been 
tested in every way I could think of, and I can 
say that they are free from any short circuits 
or grounds. I also tested fields for the right 
polarity alternate north taken south, and they 
are O.K. tested with battery and galvanometer. 
This design of this machine was copied from a 
book entitled ‘‘Designs of Small Dynamos and 
Motors,” by Cecil Poole. A couple of the field 
poles are out about 3-32 in. and in a D.C. dy- 
namo it would cause sparking at the brushes, 
but shouldn’t think it would kill it altogether. 
I enclose blueprint of field casting, also data 
on armature. Please look into it as far as pos- 
sible. Let me know in what way I may cure 
the troubles. Tell me what the charges will be, 
and I will be ready to proceed if I send a reply 
to that effect. Ans.—We are very glad you 
sent the fine blueprint of the field magnet. In 
general we would advise you not to imitate the 
direct current sort with its inherent closed circuit 
Scheme, but to adopt a single “open circuit” 
sort, in which there can possibly be no current 
flowing unless the exterior circuit is included. 
You have very likely introduced some circuits 
of unequal resistance, which fact, coupled with 
the admission that the poles are not quite equally 
spaced, might account for the undue amount of 
heating when apparently there should be no 
current at all. The 36-slot core can be utilized 
and will give a better wave form than the other. 
Number the slots from 1 to 36. Wind a coil 
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in slots 2 and 5, using No. 16 d.c.c. wire, 3 wide 
and 7 deep, 21 turns in the coil. Without cut- 
ting the wire, continue in the same direction but 
in slots 1 and 5. Slots 3 and 4 will be surrounded 
but will have no wire at all in them. Cut the 
wire, and in slots 8 and 11, 7 and 12 wind similar 
coils, and in the same direction. Similarly, in 
slots 14-17, 13-18; 20-23, 19-24; 26-29, 25-30; 
finally, 32-35 and 31-36. Thus, only 24 out of 
the total 36 slots will be utilized. This appears 
to be a defect, but is merely a recognition of the 
fact that a single-phase armature has only about 
two-thirds of the output of a three-phase machine 
of the same size. With the six groups of coils 
thus formed, join together the inside ends, or 
beginnings, of groups 1 and 2, then the two out- 
side ends of groups 2 and 3, the inside ends of 
3 and 4, the outside ends of 5 and 6, finally lead- 
ing the outside ends of groups 1 and 6 to the 
collector rings. You will recognize that the 
connections follow exactly the same rule as for 
the six ficld coils. You can adopt the same 
procedure for the 6-slot armature, winding a coil 
around one tooth, but occupying only half the 
room in the slots, thereby leaving room for the 
coil that embraces the next tooth. You will 
find explicit directions for making a machine of 
just this sort in Watson’s ‘How to make a 1,000- 
Watt Alternator.” Your machine seems to be 
over-rated, for the most we can figure for it is 
1 k.w. Watson’s machine is larger, but rated 
at only 1 k.w., but at a lowerfrequency. Please 
let us know the results of following these direc- 
tions. 

1923. Incandescent Lamp Manufacture. 
C. C. B., Rochester, N.Y., asks: (1) Can you 
give me the procedure for obtaining a chemical 
vacuum after obtaining the best mechanical 
vacuum? (2) Why does the bulb of a small 
Tungsten lamp become blue when first lighted? 
It seems only to effect those in which the fila- 
ment is close to the glass. (3) By what process 
are the small loops of the Tungsten filament 
formed? Ans.—(1) In the manufacture of 
carbon filament incandescent lamps, a small 
amount of red phosphorus is introduced into 
the neck of the tube through which the exhaus- 
tion is to be made. The mechanical vacuum 
pump removes almost all of the air, then current 
is turned through the filament, the heat expelling 
the air that was occulted in the mass of carbon. 
Also, when the tempcrature is sufficiently high, 
the phosphorus is ignited, the combustion being 
effected at the expense of the remaining traces 
of oxygen. At first the bulb is filled with bluish 
light, indicating a poor vacuum, but after the 
chemical combination of the phosphorus and 
the oxygen, the light becomes a clear white. 
The skilled operator closely watches for this 
transition in brilliancy. (2) Blueness is usually 
indication of a poor vacuum, but in consequence 
of the tungsten filament being operated at a 
higher temperature than is practicable with 
carbon, we think part of the effect you observe 
is due to the delay of the optic nerves in ad- 
justing themselves to the unfamiliar tempera- 
ture. (3) Wire-drawn filaments are now gen- 
eral, the success in reducing this obstinate metal 
to a ductile form being one of the most notable 
physical athievements of recent years. 

1924. Dynamo Motor Construction. R. R. W. 
Sr., Woodstock, Ulster Co., N.Y., asks: I want 
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to make a dynamo and motor combined to use 
for starting a gasoline auto. Asa motor it would 
need to be about 4 h.p. or over. What size 
wire on armature and fields should I use; how 
many feet of wire; and how many divisions on 
commutator should I make? It is to be run on 
a 6-volt 20-ampere current of dry cells. Ans.— 
Your estimates are a little incorrect. If \% of 
a horse-power is required—almost 200 watts of 
effective energy—you cannot get this from a 
circuit involving 6 volts 20 amperes, which 
means only 120 watts. Further, the motor 
would have considerable losses, and you might 
have to put in 300 watts or more of electrical 
energy in order to get the desired 34 h.p. Dry 
batteries are quite inadequate for the supply 
of current. The rating you have given means 
6 volts on open circuit—when no current is 
flowing—and 20 amperes on short circuit—when 
the available voltage is zero. The effective 
condition is when a useful external circuit is 
connected, as, for illustration, the motor you 
desire to run. There might be a reasonably 
large current at the instant of closing the switch, 
but if the motor started, it would at once set up 
a counter electromotive force, which would 
reduce the current. About 1 volt and 3 amperes 
is all a dry cell can produce for useful effect. 

1925. Inductive Tuner. W. H. W., Asbury 
Park, N.J., asks: Can you give me specifications 
for building an inductive tuner that will be 
capable of tuning to a wave such as is used by 
the Glace Bay, Clifden and new Arlington 
stations? This tuner to be used with an aerial 
75 ft. in length, six-strand. Ans.—Your natural 
period is about 100 meters. With so small an 
antenna you will find it dificult to hear these 
stations unless you have a large tuning coil. 
The wave-length of Glace Bay is 6,000 meters, 
and Arlington about 3,800. The following is 
the method used by some commercial stations, 
and is very good, also simple. Build three coils, 
each 3 in. in diameter and long enough to wind 
180 turns of No. 22 wire. Use No. 2 and No. 3 
as the primary and secondary of an inductive 
tuner. Have them very close, and do not vary 
the coupling. Use No. 1 as a loading coil. 
When you wish to get long wave, have a switch 
to connect the dead end of No. 1 to the slider 
of No. 2 and a switch to throw the antenna from 
No. 2 to the slider of No. 1; have a ground at 
one end of No. 1 and No. 2. No. 3 will act as 
the secondary, and have the usual instruments 
in this closed circuit. Best results will be ob- 
tained if you have a variable condenser across 
the secondary. 

1926. % K.W. Transformer. G. W. H., 
Tacoma, Wash., says: (1) Would like to know 
if core as shown in drawing is large enough to 
make a % k.w. transformer. If so, how much 
and what size wire should I use to wind primary 
and secondary coil to be used for wireless work? 
(2) What size condenser to be used with 4 k.w. 
transformer? Ans.—(1) The size iron you 
suggest would be very unsatisfactory for a trans- 
former of thistype. The August and September, 
1912, issues of the Electrician and Mechanic, 
which can be furnished for 15 cents each, con- 
tain data for 4% k.w. transformers for wireless 
work. (2) Normally about .004 mf. is used, 
but with the requirement of a 200-meter wave- 
length it is impossible to use much over .001 
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mf. See the article by H. B. Richmond on this 
subject, in the December, 1912, Electrician and 
Mechanic. 

1927. Transformer. C. E. P., Long Island 
City, N.Y., says: I have built a coil or trans- 
former as follows: Core 114 x 10in., of No. 22 
core wire; two layers empire cloth, and two layers 
friction tape around it; primary three layers of 
No. 12 D.C.C. wound in shellac and dried; in- 
sulation 1-32d micanite tube, three layers empire 
cloth, two layers of friction tape and cardboard 
tube about 1-16 in. thick. Secondary, 4% lbs. 
No. 30 s.c.c. in 16 sections 14 in. thick, those at 
the ends of coil being 4 in. in diameter, and in 
center 414 in. Before assembling, the core and 
primary, and each section, were tkvoroughly 
cooked in parowax in a double boiler, allowed 
to cool off in wax, then carefully trinamed and 
scraped to size. Secondary placed ira position 
cold, with four sheets waxed fiber bet ween sec- 
tions, and the coil again thoroughly <ooked in 
parowax, allowed to cool in wax, then set in case, 
and melted wax poured in to fill the case, which 
was then set in oven until wax softene-d enough 
to fill all corners, after which it was cooled, and 
melted wax added to replace shrinkage on top. 
Please advise: (1) Probable efficiency cand power 
rating of this coil as an open-core wireless trans- 
former, and current required to operate it on 
110-volt 60-cycle current. (2) What will I-need 
as resistance or reactance in connection with it? 
(3) Size of secondary condenser (8 x 10 glass 
plates cast in parowax)? Ans.—(1) It 1s umpos- 
sible to even approximate the efficiency of coils 
unless considerable work has been done on 
similar coils. The only way to find out is to 
test the coil. Unless it is very important that 
the efficiency be known, it is seldom worth while 
to find out. It would not be surprising if the 
coil required 150 watts on full load. (2) Use 
about 750 ft. of No. 8, 30 per cent. alloy German 
silver wire wound on asbestos-covered cores. 
If a reactance coil is to be constructed, make 
the core 114 x 114 in. and 8 in. long. Wind with 
4 lbs. of No. 14 d.cc. wire. After the first 
hundred turns, bring out taps every 25 turns. 
You will then have an impedance coil such as 
will prove valuable in experimenting. 
From 6 to 10 pairs of elements will be required. 

1928. Inductance Coil. J. C. W., Topeka, 
Kans., asks: (1) What should be the dimensions 
of an inductance coil for the wavemeter described 
in the September number of Electrician and 
Mechanic, to be used with wave-lengths under 
200 meters? (2) How should the curve be 
plotted for this coil? (3) May a rotary con- 
denser of different dimensions, but having the 
same capacity, be used? Ans.—(1) Use the 
same size wire and form as was used in the other 
coils, but reduce the number of turns to Six. 
(2) To plot a curve for a coil it is necessary to 
have a standard wavemeter. By means of the 
standard wavemeter some oscillatory circuit 
is adjusted to a known wave-length, then the 
scale reading for the meter under consideration 
is noted. By using the scale reading for an 
abscissa and the known wave-length for an 
ordinate, one point of the curve is determined. 
By repeating this process it is possible to obtain 
sufficient points to determine the curve. (3) 


Yes. 
1929. Dynamo. G. C., Upper Sandusky, 
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Ohio, wishes to rewind a small dynamo that has 
a single coil field magnet, a 12-slot armature 
and a 6-segment commutator. If No. 22 wire 
is used on field magnet, what size should be put 
on armature? Ans.—In the absence of any 
actual dimensions of the machine, our answer 
can but be guesswork. The machine should 
work if you put No. 18 on armature, and connect 
the field as a shunt, or use No. 26 on armature 
and connect the field winding in series. For 
general experimental purpose the shunt con- 
nection is more useful. The commutator would 
be better if it had 12 segments rather than 6. 
You should have sent a carefully drawn sketch 
of the field magnet and armature core, specified 
the dimensions, the output desired, and the 
speed. Then we could have advised you much 
more definitely. 


1930. Medical Coil. H. T., Brooklyn, N.Y., 
asks: Please give me directions for making a 
medical coil with four connecting or binding 
posts, two high and two low. Ans.—In the 
absence of explicit statements of just what out- 
put you want, we will suggest a simple construc- 
tion for a small and inexpensive coil that will 
certainly be useful for many experiments or 
treatments. Of course we expect that you have 
access to use of suitable working tools. Find a 
stick of hard wood about 114 in. square and 6 in. 
or 7 in. long. Bore a ¥% in. hole lengthwise. 
Mount stick on an arbor and turn it to about 
14 in. in diameter. Leaving the ends at this 
size for 34 in. or more,,turn the portion between 
to a diameter of 54 in. Similarly make four 
short wooden spools, 114 in. inside diameter, 
2% in. outside diameter, and 1)4 in. long, 
flanges being about \% in. or 3-16 in. thick. 
Soak all five in melted paraffin, and when dry, 
wind the long spool with four layers of No. 18 
d.c.c. wire, and the small ones with No. 36 s.c.c. 
wire. Ends of the coarse wire may be led di- 
rectly through the heads of the spool, but for 
the fine wires, slanting holes will be best, so the 
ends leading to the bottom will be left at the 
outer edge rather than near the center. To 
minimize danger of breaking off this inner end 
it is well to double or triple the wire and twist 
it in a sort of cable. Again soak the wound 
po in melted paraffin for a few minutes. 

ind several layers of tough paper around the 
long spool until a thickness is secured to make 
the other spools a snug fit. Slip those four in 
place, and connect inside end of one coil to out- 
side of other, so as to give the effect of a con- 
tinuous winding, and connect these junctions 
to a row of binding posts. Counting in the 
extremes there will be five posts in all for this 
secondary portion of the winding. The primary 

have two more. Obtain some tinsmiths’ 
annealed iron wire for the magnet core. This 
can be finely straightened by forcible stretching 
long lengths; then cutit in 8 in. pieces. These 
can be inserted into the hole in the spool until 
it is completely full, or a bundle can be made by 
Winding the wires for their entire length with 
twine. This latter method is better for 
experimental purposes, for it permits the core 
be in at any desired extent or entirely re- 
Moved. Wires will protrude 1 in. at each end, 
but this is good practice. By the use of more 
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or less of the secondary coils, a variation of vol- 
tage may be secured, and by connecting to the 
two parts that carry the platinum contacts, an 
interrupted primary effect may also be obtained. 

1931. Electric Pocket Book. J. Y., Jr., 
Floreffe, Pa., says: Please let me know which is 
the best electric pocket book for the troubles 
of motors, how to repair them and how to run 
them slow or fast; also the price. Ans.—Per- 
haps the book published by the Cleveland Arma- 
ture Works, or Crocker’s book on Dynamo and 
Motor Troubles will suit. The latter can be 
furnished by us for $1.00. 

1932. Inductance. T. C., Newport, R.I., 
asks: (1) What is the formula for finding the 
inductance (in centimeters) of a tuning coil? 
(2) At what time of night does Glace Bay, C.B., 
send out long distance press news? (3) The 
formula for the wave-length of a station contains 


the expression, VLC. In order to keep this a 
constant, an increase of one value would, of 
course, require a decrease of the other, yet if I 
increase the inductance in the secondary of my 
loose-coupler, it requires an increase of capac- 
ity to bring a station in tune again. The loose- 
coupler is one of Clapp-Eastham’s old type—not 
a Blitzen. What causes this apparent impossi- 
bility? Ans.—(1) The February, 1911, Elec- 
trician and Mechanic contained an article on this 
subject, by Mr. E. C. Crocker. (2) We have 
heard them going about every hour of the night 
from early evening until morning. They send 
commercial messages for the most part. (3) 
There is a possibility that you are tuning to an 
overtone, that is, some wave-length such as 
twice the original. Are you sure that your con- 
denser scale does not read degrees ‘‘out’’ instead 
of degrees “in,” so that you are really decreasing 
your capacity instead of increasing it? 

1933. Wireless Station. E. A. F., Sound 
Beach, Conn., asks: (1) Can a windmill tower 
be used to advantage as an antenna for a wire- 
less station? (2) If not, could it be used for a 
support for such an antenna? (3) If it can be 
used to advantage in either of the above ways, 
would it be advisable to set the foundation in 
concrete as a sort of insulation? Ans.—(1) No, 
because of the absorptive and magnetic powers of 
iron. (2) Yes, for small power amateur sta- 
tions it would serve very well. (3) It would be 
best to set it in concrete, but for amateur work 
it;would hardly be worth the expense. 

1934. Auto Transformer. H. A. V., Roe 
chelle, Ill., says: I notice in your December 
issue, under ‘‘The Construction of an Auto 
Transformer,” that you state that the supply 
current of 110 volts should enter at A and J. 
Is that correct? If so, what function do the 
ends X and Y do? Am constructing one of 
these coils, but this item rather puzzles me. 
Ans.—The statements as they appear in the 
article are correct. The ends X and Y are for 
use on 220 volts, or for stepping up the 110-volt 
imput. If the imput was 220 volts instead of 
110 volts it would be necessary to connect Y 
and J, using A and X for the primary leads in 
order to get the desired ratio. When the imput 
is 110 volts and a value above 110 volts is desired, 
it is necessary to use X and Y as directed at 
the top of Table 2. 
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BOOK REVIEWS 


Motion-Picture Work. A General Treatise on 
Picture Taking, Picture Making, Photo- 
Plays and Theatre Management and Opera- 
tions. By David S. Hulfish. Illustrated. 
Chicago, American School of Correspondence, 
1913. Price, $4.00. 

The field of motion-picture work is now so 
wide, and the industry has attained such com- 
manding importance in the economic life of the 
United States, that a thorough compilation of 
our knowledge on the subject is not only desirable 
but fills a great want in technical information. 
This imposing volume, containing many hundred 
pages, the number being difficult to estimate 
because the illustrations are not included, 1s a 
comprehensive treatise which covers the whole 
subject in all its branches. 
simple optical lantern, it explains the principles 
of projection of lantern slides of the simple and 
the dissolving lantern with gratifying thorough- 
ness. From this the transmission to the moving- 

icture machine is easy, and the motion head 
in all its parts is described. The various makes 
of moving-picture machines on the American 
market are then gone into in full detail. The 
second part of the book describes the making 
of motion-picture films, both photographically 
and as regards the construction of the equip- 
ment. The management of a moving-picture 
theatre is fully described, and finally the electri- 
cal principles involved are considered at length. 

There seems to be no department of the work 

which is not adequately treated, and we cor- 

dially commend the book as a thorough-going 
helper to anyone interested in the subject. 


Popular Mechanics Shop Notes for 1913, Vol. IX. 
Popular Mechanics, Chicago, Price, 50 cents. 
The title on the outside cover of this useful 

book is ‘Popular Mechanics Year Book,” but it 

continues the series of shop notes which have 
proved so useful in the last nine years. It con- 
sists, as previously, of pages reprinted from 

“Popular Mechanics,” and contains an enormous 

varicty of useful hints on every kind of mechani- 

cal work. Anyone interested in mechanics of 
any kind will find many articles of value to him 
in this compilation. 


Saw Filing and Management of Saws. By 
Robert Grimshaw, M.E. New York, The 
Norman W. Henley Pub. Co., 1912. Price, 
$1.00. A Practical Treatise on Filing, Gum- 
ming, Swaging, Hammering and Brazing Band 
Saws. Speed, Power and Work to Operate 
Circular Saws, etc. With Full Directions for 
Filing, Setting, Polishing, Joining, Straighten- 
ing and Polishing Hand, Butchers, Band and 
Circular Saws. Files to Use, Useful Hints 
for Repairing and Caring for Saws. Coiling 
and Brazing Hand Saws, Home-made Sets 
and Clamps, Emergency Repairs, etc. Com- 
plete tables of proper shape, pitch and set of 
saw teeth as well as sizes and number of teeth 
of various saws are included. 

This is the third edition of a very practical 
book, written by a man who knows his subject 
thoroughly. The title is so full and complete 
that it would be impossible to better the de- 
scription of the book, which is necessary for the 
library of every woodworker. 


Beginning with the 
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Manual Training Toys for the Boy's Workshop. 
By Harris W. Moore, Supervisor of Manual 
Training, Watertown, Mass. The Manual 
Arts Press, Peoria, Ill. Price, $1.00. 

This book, while written for young manual 
training students, describes the making of many 
things which will appeal to older tool users, 
such as the ever popular “Happy Jack” wind- 
mills, and other interesting things, which will 
find ready sale, as well as prove interesting at 
home. The bulk of the toys described, however, 
are for the use of school boys, and the directions 
and work involved are well within their abilities. 
The choice of subjects is excellent and the treat- 
ment is thorough-going. 


We acknowledge reccipt from D. Van Nos- 
trand Co., of a catalog of books on Electricity, 
classified by subjects, being Part II of their 
Catalog of Scientific Books. It will be sent to 
any interested reader on request addressed to 
D. Van Nostrand Co., 25 Park Place, New York. 


TRADE NOTES 


Our readers no doubt will be interested in a 
practical mitre box that weighs but 2 ibs., and 
that can be folded and carried in any ordinary 
tool chest. For cutting mitres in conduit or 
molding, it has no equal. 

We refer to the “RED DEVIL” Mitre Box 
shown herewith. It is manufactured by the 
Smith & Hemenway Co., 150-152 Chambers St., 
New York, who also manufacture over 3,000 
various styles of tools for carpenters, electricians 
and mechanics generally. 


The “RED DEVIL” Mitre Box is all metal. 
It is light (2 lbs.) and is self-contained, that is, 
it is all complete, and has no extra parts to be- 
come misplaced or lost. It is so constructed 
that any width, depth or length of mitre can be 
cut, and any saw can be used. No special miter- 
ing saw is required. The mitering gauge is so 
simple that a child can use it. All that is re- 
quired is simply to sct the gauge at any angle 
required, insert the saw, andmakethecut. The 
“RED DEVIL” Mitre Box is not a new or un- 
tried appliance, as over 125,000 of them have 
been made and sold, and are in use today by 
mechanics in all lines throughout the world. 
The price of this “RED DEVIL” Mitre Box is 
but $2.00, and leading hardware and tool stores 
everywhere have it on sale. 
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The Most Practical 
Electrical Library 


The Electrical Engineering Library is part of the Internationa! 
Library of Technology that cost $1,500,000 in its original preparation 
It contains the knowledge given from the life ex perience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks hs 
proved easiest to learn, to remember, and to apply. There is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori- 
tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, tney 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many subjects contained in the Electrical Engineering Library are aa 
follows: Electricity and agnetism; Electrodynamics; Electrical Resistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrical 
Measurements; Dynamos and Dynamo Design; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Transmission; Line Construction; Switchboards; owes 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; cele 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto- 
Switchboards; Electric- Railway Systems; Line and Track; Line Calculations; otors 
and Controllers; Electric-Car Equipment; Multiple-U nit System ; Efficiency Tests; Energy 
Regulation; Central sere Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; Bell Toll and Testing 


Circuits; Exchange Wiring; Telephone 
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The Electrical Library con- +¢ International Textbook Co.‘ 
tains 17 volumes durably and ° A 
handsomely bound in three- $ Bor 930, SCRANTON, FA. 6 
fourths red morocco. Each é Please send, without further obligation to me, tull ọ 
volume is 6X9 inches in size. ° Ee olas SGketveal lds oka yi 
They may be purchased in sets $ © Electrical Library í 
of five or more volumes. Ifyou » è 
wish to know more about the ® Name -n . 
most practical electrical library : zi 
in the world, + St. and No. e 
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TRADE NOTES 


The new wireless laws applying to license and 
trafhe regulation serve to emphasize more 
strongly if possible, the importance and respon- 
sibility of the wireless operator's position today. 
Those who intelligently follow the progress of 
modern events will not need to be informed of 
the international recognition as a safeguard 
on the high seas radio-telegraphic communica- 
tion is receiving. 

The steadily increasing demand for qualified 
ship operators and land station operators, di- 
rectly resultant upon legislation which provides 
that a licensed wireless operator shall be con- 
tinuously on duty, making a second or relief man 
necessary, was realized by Vincent T. Thomas, 
principal of The Massachusetts College of Teleg- 
raphy at 899 Boylston St., Boston, Mass. With 
the advent of the first license law in 1911, this 
school at once recognized the valuable and prac- 
tical utility of a wireless institution which could 
specialize in the preparation of licensed operators 
for Government and Commercial services. To 
this end the college has been stcadily compiling 
a system based upon the entire series of questions 
(both practical and theoretical) submitted at 
The Charlestown Navy Yard during the various 
first-class opcerator’s license examinations, with 
the result that it has long since received the 
hearty endorsement of The Marconi Wireless 
Telegraph Company, which company is at 
present hiring its operators directly from the 
classroom of ‘‘M.C.T.” after first-grade licenses 
have been secured by the graduates. 

The college is now making a special lecture 
feature of The Marconi Auxiliary Storage Sct, 
and the student is trained in its care and manipu- 
lation. The institution is already in possession 
of a standard auxiliary set which is operated by 
the student when competent, in addition to the 
regular loosely coupled 1 k.w. station. 

The principal is informed by the Boston 
Marconi Manager that the company was never 
in greater need of good reliable men as a result 
of the dual operator law. 

Amateurs are very cordially invited to visit 
the school during session hours, and will be given 
permits to visit some of the many ship station 
M.C.T. graduated operators, who sail from 
Boston port. 

Mr. Thomas is particularly suited to take 
charge of an institution that has already earned 
the reputation of faithfully studying the best 
interests of student and company alike, having 
been one of the pioneer operators to serve with 
Manager A. E. Taylor under Signor Marconi 
at the time of the installation of M.C.C. long 
distance wireless station at South Wellfleet, 


Mass. 


New England Wireless Society Meeting 


The New England Wireless Society met Janu- 
ary 4 at Harvard University to listen to a very 
interesting talk by Prof. G. W. Pierce assisted 
by Dr. E. L. Chaffee on the subject of ‘‘Reso- 
nance in the Receiving Set.” The talk was 
illustrated by various physical and electrical 
experiments, including an oscillagraphic device 
for producing a visual record of the oscillations 
as actually occurring in a wireless telegraph 
transmitter. After the talk an informal discus- 
sion as to the probable and to what extent per- 
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missible amateur interference should take place 
under the provisions of the new law. 

The next meeting will be held at 8 p.m., Feb- 
ruary 1, at the Walker Building, of Massachu- 
setts Institute of Technology, corner of Boylston 
and Clarendon Sts., Boston. Dr. Reginald 
Fessenden will address the society. Other not- 
able speakers of the year include Prof. A. E. 
Kennclly, who has done so much excellent work 
on high potential A.C. Information regarding 
the society may be obtained from Mr. E. W. 
Chapin, 43 Thayer Hall, Harvard University, 
Cambridge, Mass. 


The following letter shows in a very practical 
way the appreciation of the L. S. Starrett Co. 
for the faithful work and co-operation of its 
employees: 

To Our Employees: 

The past year has been one of prosperity and 
progress. 

The gradual and steady increase in our sales 
is gratifying, but not less significant and en- 
couraging is the manifest improvement in con- 
ditions inside the factory. 

Our employees have shown that they appreci- 
ate more than ever before the fact that their 
interests and the Company’s are identical: that 
Quality in our product is the chief thing—the 
indispensable thing—and that next are efficiency 
and loyalty on the part of our co-workers. 

When a man gcts over the idea that he is paid 
for simply putting in so many hours a day and 
turning out just enough work to get by, and puts 
intelligent, interested effort into what he does, 
and even gets a bit enthusiastic over finding a 
way to improve the quality or increase the 
amount of his production, his value to the Com- 
pany is largely increased, and he is in a way of 
making much more of a man of himself. We 
want men, not human machines; not time alone, 
A man who is worth twenty dollars 
a week takes up no more room than one who is 
hardly worth ten. We are glad to repay in- 
creased efficiency by increased wages. We have 
made many increases in pay during the year for 
this reason. 

We feel, however, that the increase in efficiency 
due to intelligent and interested industry in our 
plant during the past year has been so general 
and has been such an important factor in the 
healthy growth of our business, that we may well 
make some special recognition of it at this time. 
It'was therefore voted by our Directors at a meet- 
ing held the eleventh instant, to pay, as soon 
after the first day of January, 1913, as practi- 
cable, to each person in the employ of the com- 
pany on that date, a sum equal to two per cent. of 
the entire amount of wages paid to such employee 
during the year 1912. 

THE L. S. STARRETT CoO. 
Athol, Mass., 20 December, 1912. 


The Massie Wireless Telegraph Co., located in 
Providence, R.I., advise us that they have sold 
out to The Marconi Wireless Telegraph Co. 
of America, and are disposing of all their extra in- 
struments and parts at a very low figure. All 
those interested in wireless instruments or parts 
of wireless instruments had better communicate 
at once with this firm, whose advertisement ap- 
pears elsewhere in the pages of our magazine, as 
they will no doubt make quick sales of the stock 
on hand. It will be ‘‘first come, first served.” 
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All These FREE! 


Present this coupon to your paint or hardware dealer for our 25-cent 
book, “The Proper Treatment for Floors, Woodwork and Furniture.” 
We will also give you free two 10-cent bottles of Johnson’s Wood 
Dye, which comes in 17 shades, such as Mission Oak, Early English, . 
Mahogany, etc., and one 1o-cent can of Johnson’s Prepared Wax. 


Our book tells how to secure the right artistic wood effects with least 
expense and trouble. 


Johnson’s Wood Dye 


is a dye,nota stain. It sinks deep down, bringing out the natural beauty of 
the wood. In half an hour it will be perfectly dry. No dust sticks, no 
streaks show. Not only beautiful, but lasting and easy to use. If 
necessary it may be applied over old worn varnish or shellac. 


Co upon 


b 
l 
55c Value Í 
FREE | 
Good at your paint 8 
store for one 25c i 
book, 10c can of John- 
son’s Prepared Wax and & 


two 10c bottles of John. | 
son’s Wood Dye. 


? 

Johnson’s Prepared Wax ' 
is a soft, velvety finish for all woodwork, floors and furniture, including pianos. | 
Can be used over all finishes. Is beautifying and perfecting. Our book tells E NEE EAEE TATEA TE A 
how to apply it over any wood, new or old. Get the book and 10-cent pack- È 
ages from your dealer today. If he cannot supply you, we will send direct t 
parcels post on receipt of 25c in stamps or silver. MAATETS: Cases a aai i 

C. S. JOHNSON & SON | 
**The Wood Finishing Authorities’’ PTrrerere eres eee ee ee State i eck a KS dees 


RACINE, WIS. (Only one set to a family) E.M.2 i 
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Edited by If You Want to Make Anything 
PAUL N. HASLUCK Consult These Volumes 


~ 
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For the Mechanical and at f 7 $ For the. Practical 
Electrical Engineer Rh; ; Shop Mechanic 


For the Handy Man 
About the House 


For the Searcher 
After Scientific Knowledge 


For the Boy: Who | . For Every Man 
Likes to Make Things. ~ i with a Hobby 


priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 

shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelharrow to a carriage or motor body. The 
boy who js learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. 


This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 


Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don't keep the books, the 
set is returnable AT OUR EXPENSE, and we will refund your $1.00, plus any expenses. ting ; w 

9 di Í M h i is an authoritative work, well printed and handsomely bound in five volumes, ritten 
Cassell S Cyclopae la 0 ecnanics by a staff of skilful and talented mechanical and technical writers, under the direct 
editorship of Paul N. Hasluck, the toremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each 
volume measuring 714x10% inches; strongly bound in stout extra durable cloth bindiag, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 

F ih P ti ] Mechanic The practical mechanic will find in this work thousands of articles such as: Spindle molder for 
or e rac ca treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for wood-worker’s 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils; 
spacing dynamo brushes: heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 


E ERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 


metals for a high finish; calculating weight of rolled metal, etc., etc. Sampson 
H which indicate the exceptional range and comprehensiveness of the 

Some General Subject-Headings work include: Acetylene — Acids—Alabaster—Alloys— Barometers Pub. Co- 

—Boat Building—Bookbinding—Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach- 221 Columbus Ave. 

building—Concrete—Cycles— Drawing Instruments — Dyeing — Electricity—Embossing — Enameling—Engineering Boston, Mass. 


— Engraving —Entomology—Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— 
Gas—Gauges — Gilding — Glass — Granite — Guns and Firearms—Heating-Apparatus—I|luminating—Inlaying 
—Ivory—Jewelers'’ Work — Lamps — Lantern Slides— Leather Working — Lenses—Lithography—Lubri- 
cating—Machinery—Marble—Metal Working—Metals and Metallurgy— Modelling — Motors—Moulding 
Machines — Paints — Paper — Paving — Photography — Pipes — Plaster—Plumbing— Pottery— Poultry 
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing— Ropes—Sand— 
Sanitation — Saws — Screws — Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—Stoves—Tanning—T axidermy—Terracotta—Tiling—Timber—Tools — Upholstery — Valves 
— Veneerin po Water We revorhine — WOR WOERISE., P å i kf 
i o see this famous five vo o 

Examine is Greast Set of hake, arr boo will be sleased with ita binding, paper and s 
Books at OUR Expense printing, and the wonderful fund of information it con- 
tains. We want you to examine it thoroughly, for we know you will be quickly im- 
pressed with its practical value, The price of this complete work in five volumes as 
above described, ia $18.00. Just mail usthe coupon opposite with $1.00 and you 
will receive the set, carriage paid. Examine it five days. Ifat the end of that 


GENTLEMEN =— I enclose 
herewith $1.00 for which 

kindly send me carriage pre- 
paid, for free examination, one 
complete set of Cassell's Cyclopedia 
of Mechanics, in five volumes. It is 
understood that I may examine the work 
five days, and ifI do not wish to keep it, 
I agree to notify you and hold subject to your 
order. If I keep it, ] agree to pay you $1.00 within 
five days and the balance of $16.00 in instalments of $2.00 
per month until paid. Itis further understood that you 
will refund the dollar paid if I decide not to keep the books. 


i rou do not want it, notify us and hold subject to our order, and we agree NAME, .---+e0-+es eresnaner*er Sescugadonenespelss osccnacoetoaeene 
oat aad, the dollar you have sentus. If you keep the books, pay us $1.00 a 

within five days, and the balance $2.00 a month until paid. ADDRESS ..sserresererrerersenrrenssssseenns coasepas waacenh AneNryEEe 
SAMPSON PUBLISHING CO. OCCUPATION OR EMPLOYER.. EEETETTETETTTT eeeeeeeeenee seen eeeeeeeeeeee 
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821 Columbus Ave., 33 Boston, Mass. Send this coupon or copy of it 
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Investing for Profit 


If you will simply send me your name. Special 


Introductory FREE Offer. Six fine Monthly 
Issues—each worth $10 to $100 to you. 


How much do you know about the Science of Invest- 


ment? Do you know the Real Earning Power of your money? What is 
the difference between the Rental Power and Earning Power of money? 
Do you know how $100 grows into $2200? 


Why you should get Investing for Profit: 
Only one man in a thousand knows the difference 
between the rental power and the earning power 
of his money. Few men know the underlying 

rinciples of incorporation. Not one wage earner 
in 10,000 knows how to invest his savings for 
profit, so ke accepts a paltry 2% or 3% from his 
savings bank, while this same bank earns from 
20% to 30% on his money—or he does not know 
the science of investing and loses his all. 


Russell Sage said: ‘There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers — 
financing is everybody’s business. As a matter 
of fact, it is the most profound and complicated 
of them all.” 


So let me give you just a glimpse of the valu- 
able investment information you will get in my 
six big issues, ‘‘The Little Schoolmaster of the 
Science of Investment,’’ a guide to money-making: 


The Science of Investment. Capital Is Looking for a Job. 

The Roet and Branch of the The REAL Earning Power 
lavestment Tree. Your Money. 

Hew to Judge a Business Enter- Investment Securities Are Not 
prise. Javestment Opportunities. 

Where New Capital Pat Into a The Actual Possibilities of Intel- 

orporation Really Goes. ligent Investment. 
“Watering” —Its Signi The Capitalization of Genius and 


icance. 
Idle Meacy vs. Active Money. of Opportunity. 


Wait till you see a good thing—but don’t wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
campaign of education on the logic of true invest- 
ment. A revoiution in the financial world is now 
going on— to the profit of the small investor, 


You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 
cover to cover it contains the fundamental princi- 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information. 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my wonderful magazine. 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not as 
yet learned the art of investing for profit. Learn 

ow $100 grows into $2200. 


Use this Coupon for the Six Issues 
and Financial Advice FREE 


If you know how to invest your savings — if 
you know all about the proposition in which you 
are about to invest your hard-earned savings—you 
need no advice. But if you don’t, if there is a 
single doubt or misgiving in your mind—I shall 
be pleased to answer any inquiries you may make, 
or ik any information I can regarding the 
art of saving and making money through wise 
investment. 


So sign and mail this coupon now. Get Investing for 
Profit FREE for six months. Ask me to put you on my mail- 
ing list for Free Financial Advice. Don't put this off. It 
means too much to you now and in the future. Sign and mail 
this coupon at once. 


H. L. BARBER, PUBLISHER, CHICAGO 


Mail This Now 


H. L. BARBER, Publisher, 
20T W. Jackson Blvd., Chicago. 
Please send me FREE Investing for 

t for six months. Put me on 
your mailing list for Free Adv‘ce on 
Investments. 


Name 


Address 
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q How often have you wished to read-an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 
practical binder. You can now have your ELECTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 
with advertising matter, or eighteen numbers without 
advertising matter. 


@ The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. It is 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


q No punching of holes is necessary—just a slight slit between the pages with a 
pen knife, the insertion of a metal clip, and the magazine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@ The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


- Q Merely send us your name and address on a slip of paper. Simply say, “Send me your 


binder. I enclose $1.00.” The binder will be sent promptly, all charges prepaid. Or send 
us $3.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue - Boston, Mass. 
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Be an Electrical Engineer! 


Earn $150.00 to $250.00 a Month 


WRITE TODAY! NO EXPERIENCE NECESSARY to enter this wonder- 
fully fascinating, high salaried work. You should earn BIG MONEY IM- 
MEDIATELY—on completing our Electrical Courses, 

The great engineering companies of the country are ALWAYS search- 
ing for PRACTICAL, TRAINED ELECTRICAL ENGINEERS. Excellent 
positions open all the time. We teach you to be an expert electrical engineer 
in a short time AT SMALL EXPENSE. 


Thomas A. Edison says: 


There is no limit to the field of Electricity—you men 
who take up this work now will discover uses for this 
great force now unheard of. 


Besides the high salaries paid to electrical engineers— 
the big money you can make by starting an electrical busi- 
ness of your own—great fortunes are to be made through 
electrical inventions in the future. 


Earn While You Learn 


No need to give up your present occupation. Just 
devote your spare time during the day or evening to this interesting work. 
It is no task to learn Electricity. As you read through the | | 
pages of our courses, you will find 
GUARANTEE: | yourself simply “wrapped up” in the 
— C] work. And you can draw your 
ane beh A fol present salary while you learn—by 
School of Correspon- | Means of this home study course. 
dence for integrity and The only expense will be the nom- 


efficiency, together with | inal charge for our complete tuition. 
its thousands of success- p Wi ’ 
ful graduates, gives you ay as You Wish! Don’t hold 


an unqualified guarantee | back because of the money. We will 

of Success. arrange for you to pay as best suits 

your needs. - 

This Book contains Valuable Information—It’s Free 
Our School Bulletin gives complete information concerning our courses ? - 

and explains how YOU can become an expert Electrical Engineer. ? 


Mail this Free “Success” Coupon B® Free 

—No obligations, so mail at once. Your name and address on y 4 Success 
this coupon brings to you our School bulletin (catalogue) ¢ Coupon 
and complete information. Decide now to take American School of 
this great step toward Success. Don’t be a drudge all @ Correspondence. 6802 
your life. Be one of the men “higher up”’—the man @® presel Ave., Chicago, U. S. A. 
who is paid for what he KNOWS, not for the hard ¢& re ete on 
work he actually does. No obligations in sending o winatinsyer pisses end to aaa veus 
the coupon—so mail today—immediately. School’s complete bulletin and full 


American School of Correspondence œ 
5802 Drexel Ave. CHICAGO, U.S.A. QP Nise... inneas 


ep 


Bulletin of the}: 
American School |: 


of Correspondence 


information telling me how I can bee 
come an expert electrical engineer. 
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Beats the 
bit- brace 


Revolved by pushing on the 

handle—giving the quick, easy 

motion of the ‘*Yankee’’ Spiral 
Drivers. 

Takes the same cutting tools 

as a bit-brace; chuck holds up 


to 34-inch. Readily drills 3-16- 
inch holes in metal. Freely 
drives 3g-inch auger bit in hard 
woods and larger in soft woods. 
Works in tight places where a bit brace 
cannot be used. Ratchet movement meets 
needs of occasional extra heavy work. 


Length without bit: closed, 1634 inches, 
extended, 2335 inches, 


“Yankee” Push Brace 


No. 75 Price, $2.80 
Your dealer can supply you. 


THE NEW INDUSTRY and the 
OLD INEFFICIENCY 
Second article Power on the Farm 


Replacement of Men and Animals 


by Power Machinery 
By L. W. Ellis 


Did you read this article in December number of 
CASSIER’S MAGAZINE 


The January and February numbers of Cassier’s Magazine will 
contain a series of remarkable interviews with the leading Har- 
bor Experts, Port Officials, Steamship Men, Terminal Owners, 
Shippers, etc., By Francis Washburn Hoadley, entitled 
HARBOR DEVELOPMENT and 
DOCK EFFICIENCY 
This, the most comprehensive article on this important and 
timely subject, covers the principal ports of the entire sea coast 
of the United States, presenting the view points of men promi- 
nent in all lines of work, men whose views are worth knowing. 
This series of interviews, fully illustrated, will prove of in- 
terest to every citizen of the United States. 
CASSIER’S MAGAZINE 
25 cts. a copy $3.00 a year 
Keeps its readers posted on important subjects. 
Send $1.00 for 6 months’ trial subscription 


For Free Tool Book— illustrating 
and describing all of the Yankee” 
Tools—write to 


NORTH BROS. MFG. CO., Philadelphia 


New subscriptions received before April Ist, will 
include January and February, 1913, Free of Charge 


The Cassier Magazine Co., 2,%; 318 6t 


DUCK’S 2¢,325-PACE CATALOG 


Will be mailed to you upon receipt of 6c, stamps or coin, which you may deduct on your first purchase of $1. Great cost of catalog and 
low prices prohibit distribution except to those really interested. Most elaborate catalog in its line. SAVE 25 PER CENT 
ON STANDARD GOODS. CATALOG CONTAINS OVER 100 PP. WIRELESS INSTS. FOR 


COMMERCIAL AND EXPERIMENTAL USE, with complete diagrams; 15 pp. Telegraph Insts.; 25 pp. Toy and Com- 
mercial Motors: 175 pp flash lights, lighting plants, ammeters, automobile accessories, launch lighting outfits, tools. pocket knives. Victrolas, — 
mirroscopes, railways, and electrical and mechanical books. 


The J. J. DUCK COMPANY, 423-5 St. Clair Street, TOLEDO, OHIO 


Telegraphy Taught) | WY A N TED 


in the shortest possible time , 
A Bright, Energetic Man to Represent Us 


"4 af The Omnigraph Automatic Trans- 
=?  mitter combined with standard key and 


i Sounder, Sends your telegraph me in every 
s at any s ust as an ex operator would. 
Five styles $3.00 up, circular free” COLLEGE 


PREP. SCHOOL 

POWER PLANT 
MACHINE SHOP 
CARPENTER SHOP 
HARDWARE STORE 
ELECTRICAL CQNCERN 
WIRELESS COMPANY 
TELEPHONE COMPANY 
TELEGRAPH COMPANY 


We will pay YOU well for a few hours 
of your time and you will find the work 
both easy and profitable. 


Write at once to our Agency Dept. and re- 
ceive full particulars of this special offer. 


ELECTRICIAN & MECHANIC 


221 Columbus Avenue, Boston, Mass. 


OMNIGRAPH MPG. CO., 41 Cortlandt St., New York 


AERONAUTICS 


New and Enlarged Edition 
Commencing January, 191}. 


@ The leading British Journal devoted to the 
technique, science and industry of aeronautics. 


(Issued Monthly) (Founded 1907) 
YEARLY SUBSCRIPTION 


One Dollar and Eighty-five Cents 
Mailed Free 

NOTE—Specimen copy will be mailed Free on receipt of 15 cents 
HEAD OFFICE 

3, LONDON WALL BUILDINGS, LONDON, ENGLAND 

AMERICAN OFFICE: 250 West 54th Street, New York 
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Send for Copy of Our New Wireless Manual M1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 
\ a number of 


grams. Has the Morse and Continental Telegraph Codes. Illustrates the best 
A instruments to use; tells what they are for and how to use them. Do not wait until some other 
; time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


It contains 212 pages, with over 1,000 illustrations, and describes in plain, clear language all 
about Bells, Push Buttons, Batteries, Tele and Telegraph Material, Electric Teys, Burglar 
and fire Alarm Contrivaaces, Electric Call Bells, Electric Alarm Clocks, Medical Batteries, Motor 
Boat Horas, Electrically Heated Apparatus Battery Connectors, Switches, Battery Gauges, Wire- 
less Telegraph lastrumeats, iga Supplies, etc. 


it Means Money Saved to You to Have Our Manual and Our Catalog When You Want to Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. ST. LOUIS, 1106 Pine St. 
BOSTON SCHOOL 


or rexecraPay WIRELESS TESA 


The most complete course ever offered. Second Term, February Third 


Operators are in demand. Why not qualify now at 
the oldest and largest school in New England? 


WE ALSO TEACH RAILROAD anD COMMERCIAL BROKERAGE TELEGRAPHY 
Write Call Telephone 


BOSTON SCHOOL OF TELEGRAPHY 


18 Boylston Street Boston, Mass. 


She WALLACE 


Our receivers are all 
carefully tuned and 
tested for long-dis- 
tance reading. This is 
always done at night 
and after 10 o’clock. 
Thus insuring the 
highest possible 
efficiency. 

Send stamp for de- 
seriptive matter 
Cc. Brandes. Inc. 
109-111 Broadway 
New York 
Agents for 

San gents fo FORD 
KING, 610 Balboa Building 
Chicag>, DAWSON & 


WINGER ELEC. CO., 
Our 85.00 set 727 So. Dearborn St. 


ON LAND AND SEA 
From a Yacht Operator 


“...Ialso wish to compliment you on the satis- 
factory way in which your Valve Detector stood the 
test, both as to sensitiveness and durability, on our 
trip down. While south of Cuba and off the South 
American coast we had considerable heavy weather, 
also bad static and lightning. While I could hear 
several other ships complaining of their detectors fall- 
ing down under the strain, yours was acting in its usual 
manner, unexcelled. It seems impossible to knock it 
out of adjustment, and as a test, have transmitted 
without shunting; ‘but it never varies a particle 

“I also heard stations up to 2,500 miles, previously 
getting only from 1,000 to 1,500 miles. Cannot recom- 
mend this instrument highly enough.” 


Price Complete with 4v. Storage Battery, $20.00 
Without Storage Battery, $15.00 
Send ac stamp for folder 


A Most Valuable Book 


How to Run and Install 
GASOLINE ENGINES 


By C. VON CULIN 


Trouble Saver 


Postpaid, 25 cts. 
SAMPSON PUBLISHING COMPANY 


WALLACE @ CO. 
S59 Fifth Avenue New York, N.Y. 
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Do you want a license? 
Wh { d YOU Can you answer the Radio 
a 0 Inspector ? 
: e 


Can you tune for 200 
meters ? 
Can you calculate wave- 


Know about E a design efficient 


200-meter stations ? 
Is your station properly 
WIRELESS = 
Do you know what a shunt 
resonator is? and,and... = 


Surely you want to know more about the wonderful new art. Don’t be satisfied 
with a superficial, hazy idea. Know the how and why. Be up to date. Master the 
details. That's why you should have Philip E. Edelman’s new book, 


Experimental Wireless Stations 


1 ` CONTAINS 
It covers the complete field in a clear, comprehensive and Siaa Caina aide 
cal manner, simple enough for the beginner, sufficiently Resonant Stations, wave-length, 
. e e Ca ” A 
complete for the advanced experimenter. It is right up plete Details on how to 
to the minute and is the only book written in accordance with “Omp wich the New Lawi how 
e your present station 
the new law. It is a year ahead of all others. how to make standard legal 
apparatut: how to get your 
An ideal experimenter’s book because it not only gives the Telis how to make your own 
theory, use, and design of each instrument, but also states e a ees Ge 
the actual construction, approximate cost, and suggests A the data given: Rotary and 
e ° ° . s bd s4? enc A o 
simple modifications for those having limited facilities. It less Poulsen and” Lepel sets, 
answers your questions. Lightning and Line Pae, 
: i ; Spark ils, Leakage Type 
A wireless school in itself because it enables the readers to Transformers, Condensers, 
; : ae e elices, ation ns- 
build their own apparatus, to study the principles of wireless formers, Aerials and Grounds, 
transmission, to perform all calculations, using simple arith- De ee Te 
metic only, and to design and use efficient stations and in- nometer, Tickers, Wave Meters 
(0) ire mme ' ess 
struments. A i 
xac e ormanon 
Every reader should have a copy have been boking ter” < T7 
CONTENTS OF CHAPTERS 
j se eal and Then. of es anan of Intelligence. JUST OUT NOW READY 
.—Aerials. 3.—Grounds and Lightni rotection, 4.—Genera e e ° 
Features of Transmitters. 5.—P anaing the Transmitter: Calcu- Experimental Wireless Stations 
lation of Wave- h, Capacity and Circuits. 6.—Transformers; 3 - 3 
Spark Coils. 7.—Auxiliary Apparatus, Keys, Electrolytic Inter- Their Theory, Design, Construction, 
rupter, Kickback Prevention, Aerial Switches. 8.—Transmitti and Operation, by Philip E. Edelman. 
Condensers. 9.—Calculation of Inductance, Construction o “d $ ho k h 
Helix and Oscillation Transformer, Standard Dimensions, Loading m exper iA who knows what the 
Coils. 10.—Design and Construction of Spark Gaps. 11.—Radi- , readers want 
ation Indicators, Hot Wire Ammeter, Shunt Resonator, Wave Finely cloth bound, 5% inches by 8 inches 
Meter. 12.—Continuous Waves, Wireless Telephone, Quenched 224 PAGES, FULLY ILLUSTRATED 
Spark, Theory and Construction. 13.—The Receiving Station. Printed in large clear type on fine book paper 
14.—Detectors, Solid Rectifiers. 15.—Telephone Receivers, De- with handy reference headings, and sub head- 
tectors for Continuous Waves, Einthoven Galvanometer, Measur- ings. You do not have to ead through a lot of 
ing the Intensity of Signals. 16.—Tuning, Interference Preven- irrelevant matter to find what you want 
tion. 17.—Construction of Receiving ndensers, Fixed and j 
Variable. 18.—Construction of Tuning Inductances, Loose Cou P O S T P Al D 
lers, Variometers, Tuners. 19.—Conclusion, the Rights of the 00 i 
Experimenter. Don’t hesitate—Order 
e Now. You are sure to 


Send for your copy at once be satisfied. 


SAMPSON PUBLISHING CO. 


221 Columbus Avenue - - Boston, Mass. 
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The Great Wizard’s Knowledge S& Grinnell —y ; 


Simplified for You 


EIS 


REZISTOJ 


we Can’t All Be i i 
Edisons, But— ‘a wonderful leather } 


ambitious man 
can master the 
electrical pro- 
fession. You 
Can equip your- 
self to hold an 
honorable posi- 
tion at Good 
Pay, and can |). 
learn athome in ~=. 
your spare time. |£ 


work glove 


These wonderful work gloves not 


of wear but the process of 
treating the leather makes it a 


great protection against electric currents. 
Rezistol leather subjected to a “high 


Sa a err anit 


“ye 
rS 


4,000 volts. 


ee 
east 


| 
| 


only stand the hardest kind § 


voltage break-down test by a well-known § 
Vie engineer did not puncture below £ 


: $ | No other wearing material, except rubber & 

The Electrical Standard Library | ¢& Maa eeri that all eal 

$: \ ever been pro that will Ll 

j AA = \ Rezistol Aeka ioe salati i5 Peed 3 
Contains the most Complete Course of Easy i and electrical workers. Rezistol 


Lessons for Beginners and Expert Knowledge 
for Electrical Workers. 
Eight volumes (convenient in size) cover every 


gloves are soft and easy on the hand, 
give you a sure, safe grip—enable you 
to work easily. 


| 


D» 
tapit 


mT re 
` 


KETID 


au 
Tir 


S e : * ž = Ask your dealer for Rezistol & 
subject. Hundreds of illustrations and dia- Get a pair FREE Gloves —a new glove of the 5 
e : A famous Grinne ne. e does dle G all Gloves, & 

grams make the explanations clear as daylight. write us his name and your size, With bis first order for our W 
Three-Year Consultation Service (Easily fe 4-dozen assortment we'll include a pair for you Free, Ş 
Folder telling all about Rezistol Gloves, ices Z s¢ Fe 

Worth Abe ides to Every ses pati i iz les of leather. with report oe peni tes Ote amet Gn PONIN: F 
We will send this library express paid upon approval. \ n ; {i 
I satisfactory send us $1.75, and $2.00 per month until a A Morrison - Ricker Mfg. Co. y; 
of $24.75 has been paid. <¢- i IFS ‘ Pena) 

r pa KO 143 Broad St, Grinnell, lowa S X 


National Institute of Practical Mechanics 
Desk 14. 1325 Mich. Ave., Chicago, Ill. 


ais 
- 
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R 
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You like to 


HUNT AND FISH 


You like to 
GO CAMPING 


then surely you will enjoy the 
National Sportsman maga- 
zine, with its 160 richly illustrated 
pages, full to overflowing with in- 
i teresting stories and valuable in- 
formation about guns, fishing 
tackle, camping outfits,—the best 
places to go for fish and game, and 
a thousand and one valuable 
“How to” hints for sportsmen. 
The National Sportsman is 
just like a big camp fire in the 
woods, where thousands of good 
fellows gather once a month and 
spin stirring yarns about their 
experiences with rod, dog, rifle, 
and gun. Think of it, twelve 
round trips to the woods for a 


$1.00 bill. 
Special Trial Offer 


Are You Personally 
Acquainted with 
these Men? 


T.C. MARTIN, of N.E.L.A.; J. A. Switzer, 
Cons. Engr., University of Tennessee; ALBERT 
SCHEIBLE, Research Engr.; W. T. RYAN, Cons. 
Engr.; R. B. MATEER, E.E. for Gr. West. Pwr. 
Co.; A. M. SCHOEN, A.I.E.E.; H. H. Norris, 
A.LE.E.; L. S. RANDOLPH, A.LE.E. and A.S. 
M.E.; J. W. FRAZER, A.I.E.E.; W. J. CANADA; 
STEPHEN Q. Hayes, A.LE.E.; H. E. McDERMID, 
Chief Cons. Engr., Allis-Chalmers Co., and many 
others, equally prominent, make up the contribut- 
ing editorial staff of Southern Electrician. 
The result of their effort is a yearly volume of 
over 600 reading pages constituting a veritable 
electrical encyclopedia for electrical engineers of 
responsibility. mw 

Qantas > 

$1.00 buys Southern Electrician two years § 
anda copy of Elec. Eng’rs. Hand Book, 414 pages, 
238 illus. The best bargain you ever bought, but 
money back if you ask it. 


Just to show you what it’s 
like, we will send you 
the National Sports- 
man magazine for 
three months and your 


choice of a handsome 
National Sports- 
man Brotherhood 
emblem in the form of 
a Lapel Button, a Scarf 
Pin, or a Watch Fob, 
as here shown, on re- 
ceipt of 25c. in stamps 
or coin. Don’t delay; 
join our great big Hunt- 

ing, Fishing, Camping, Nature-loving National Sportsman 

Brotherhood to-day. 

NATIONAL SPORTSMAN MAGAZINE 
05 Federal Street Boston, Mass. 


This offer is to new subscribers only and will 
not be accepted through news companies or agents. 


SOUTHERN ELECTRICIAN 
Grant Bldg. Atlanta, Ga. 
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WIRELESS TELEGRAPHY 


In response to many requests, we publish below a list of books on wireless telegraphy, with the price at which 


we can furnish them, postpaid. 


ASHLEY, CHAS. G., E.E., and HAYWARD, C. B. 
Wireless Telegraphy and Telephony (Including 
Wireless on Aeroplane and Airship).—Contains 
144 pages. Treats in a simple, concise manner 
earlicr forms of wireless, electrical waves, de- 
velopment of radio-tclegraphy, apparatus and 
systems. The section on Wireless Telephony 
covers Bell's radiophone, selenium cell, Bell's 
photophone, “light telephony,” telephony by 
means of Hertzian waves, nature of a high- 
frequency telephone current, oscillation genera- 
tors, telephonic control of oscillations, trans- 
mitting circuits, receiving arrangements, two- 
way transmission, and systems of radio-teleph- 
ony, with a section on Aeronautics covering wire- 
less on dirigibles, aeroplanes and balloons, dan- 
gers from electric discharge, preventive methods, 
wircless on the Zeppelins, Horton’s experiments, 
recent records, and general problems. 1912. 
CTOUh es. fetus in ony cee weed sak ete ba eee 


BISHOP, LEON W. 

The Wireless Operator's Pocketbook of Informa- 
tion and Diagrams.—Thoroughly describes latest 
transmitting and receiving instruments. 150 il- 
lustrations. All tables necessary for wireless op- 
erators, one showing how to compute roughly, 
sending and receiving distances. Full leather, 
flexible, pocket size... 0... ce eee ees 
Leathcrette.......... $1.25 Cloth........... 


COLE and MORGAN. 

Lessons in Wireless Telegraphy.—For the person 
who desires to take a glance into the art of wire- 
less telegraphy it is hard to imagine where he 
could get more practical information for so small 
an expenditure than by the reading of this pam- 
phlet. The complete subject as necessary for 
the practical operator or experimenter to be 
familiar with in order to construct and operate 
a set is treated in sufficient detail to enable him to 
get an excellent conception of the subject. The 
method of treatment is that of dividing the sub- 
ject into thirty parts or lessons. 1912....... ; 


COLE, A. B., and POWELL, A. M. 
Amateur's Wireless Handybook.—The authors 
have reprinted the navy list of stations, and have 
Morse and Continental speed code charts. Book 

is filled with transmitting and receiving circuit 
diagrams, very useful to have on hand 


EDELMAN, PHILIP E. 

Bap aminta) Wireless Stations, Their Design, 
onstruction and Operation, with particular 
respect to the requirements of the new wireless 
law.—Contains 224 pages. Complete, concise, 
clear, understandable. Written by an experi- 
menter who knows just what the readers want. 
The first book to give standard experimental de- 
signs in accordance with the new requirements. 
Contains full instructions for complying with the 
law, building and operating apparatus and sta- 
tions, modern up-to-date instruments, simplified 
calculations, formulas and designs. A real “How 

it works and how to make it” book. 1912. Cloth, 


FLEMING, J. A. 

Principles of Electric Wave Telegraphy.—A com- 
prehensive digest of wireless telegraphy in all of 
its branches. One of the most complete and 
practical books ever published on this subject; 
new and enlarged edition. ............. 00000 ee 

Elementary Manual of Radio-telegraphy and 
Radio-telephony for Students and Operators.... 


HALLER, GEO. F., and CUNNINGHAM, ELMER T. 
The Tesla High-Frequency Coil. Its Construction 
and Uses.—Full and explicit directions for the 
construction of apparatus needed for experiment- 

ing with high-frequency currents. This book fills 

a long-telt vacancy in scientific literature. In- 
tended for the advanced experimenter. 


HOPPOUGH, C. I. 

w Wireless Telegraphy and Telephony.—Latest book 

Bb out. 200 pages. 150 illustrations. Author a 

i È wireless expert, and in touch with foremost wire- 
less authorities of the world. 1912............, 


25 


2.00 


7.50 
2.00 


1910. ..$1.25 


HARRISON, NEWTON, E.E. 

Making Wireless Outfits.—A concise and simple ex- 
planation on the construction and use of simple 
and inexpensive wireless equipments, for sending 
and receiving up to 100 miles, giving full details 
and drawings at apparatus, diagrams of circuits 
and tables. 12 mo. cloth, 50c; in paper covers.. 

Wireless Telephone Construction.—How to make 
and use an inexpensive equipment. Cloth..... 
PARDEE oaea i Sek gee a BS BR RW bes PMS : 

HOWGRAVE-GRAHAM, R. P. 

. Wireless Telegraphy for Amateurs.—A handbook 
on the principles of Radio-telegraphy and the 
construction and making of apparatus for long- 
distance transmission. 51 illustrations. Cloth. 


KENNELLY, A. E. 

Wireless Telegraphy and Telephony.—Enlarged 
and reprinted. The whole story of wireless 
telegraphy from its invention to its very latest 
development, including the most complete and 
popular explanation of its underlying principles 
and their application.. .......esesesesressecsee 

MORGAN, ALFRED POWELL. 

Wireless Telegraph Construction for Amateurs.— 
A manual of practical information for those who 
wish to build experimental wireless instruments 
which can be considered as something more than 
toys, but are still considerably less expensive than 
a high-grade commercial set. No attention has 
been paid to the history of the art, the space, 
instead, being devoted to short but complete 
explanations of the uses of the various instru- 
ments, as well as the structural details. 1910... 


MORGAN, ALFRED P. 

Wireless Telegraphy and Telephony Simply Ex- 
plained.—A practical treatise embracing com- 
plete and detailed explanations of the theory and 
practice of modern radio apparatus and its 
present-day applications, together with a chapter 
on the possibilities of its future development. 
Has 150 illustrations of sets in actual operation 
and wiring diagrams of these sets shown in per- 
spective. Each piece of apparatus used in a 
wireless station is completely described, and in 
most cases illustrated by actual photographs 
of various types of the instrument. This book 
should prove valuable both for the novice and 
to the experienced experimenter. 1913........ 


PIERCE, GEO. W., Asst. Professor of Physics in 
Harvard University. 

Principles of Wireless Telegraphy.—Just reprinted 
with corrections. The treatment of wircless 
telegraphy in this volume is stnctly scientific. 
The book takes up the subject from the historical 
standpoint and develops each section of the art 
from its beginning to the present stage of knowl- 
edge. It shows fully why the earlier forms of 
apparatus in each instance have been discarded, 
and thereby enables the student to discover the 
merits which enabled present forms to survive. 
The chapters on detectors of all kinds are espe- 
cially full and practical. While the book is not 
quite as full as Fleming’s great manual, it covers 
all the points which the average specialist desires 
to know, and is an adequate presentation of the 
present state of the art. 1912................ 


ROBINSON, Lieut. Com. S. S. 
Manual of Wireless Telegraphy for Use of Naval 


Electricians.—An excellent, complete and in- 
structive book for the wireless operator........ 
TESLA, N. 


Experiments with Alternate Currents of High 
Potential and High Frequency.—A classic work 
and the authority on the subject. ............. 


TWINING, H. LaV., A.B. 

Wireless Telegraphy and High Frequency Elec- 
tricity.—A most complete manual containin 
detailed information for the construction o 
transformers of from 100 watts to 5 k.w. capacity; 
wireless telegraph and high-frequency apparatus, 
with chapters on thcir theory and operation. 
1909. 202 pages. 96 illustrations............ 


1.00 


1.14 


1.50 


Sampson Pub. Co., 221 Columbus Ave., Boston, Mass. 


ELECTRICIAN AND MECHANIC 


Do YOU want to 


Learn to Drive an (O$ 


«@ en 
ce, 


and Make Money—See the World 


If you are master of this profession you are independent anywhere. 
It is the best profession in the world—it pays more money, and the 
occupation is a pleasant one—the opportunities for a young man 
are far greater in this line than any other. 

My system of teaching by mail is a NEW IDEA—“it’s different from others. 
I will so thoroughly train you that you will not only be able to drive a car, but 
you can repair motors, overhaul cars, repair tires, repair launch engines, repair 
stationary gasoline engines. You could go into the repair business if you wished to. 


READ THESE TESTIMONIALS—YOU CAN DO AS WELL 
“I have been driving a car now for a month, and I owe it all to your course." —Ramsey 
Stewart, Jansen, Utah. 
“I am working in a repair shop. Have increased my income $20 more per month so far, and 
expect to get as high as $50 more per month.” —Jno. C. DeKoster, Lynden, Wash. 


“I am now working in the American Auto Co., was for- 

DYKE’S NEW IDEA OF merly in the jewelry business.’ —James Tronto, Providence, 
TEACHING BY MAIL R.I 

WITH WORKING MODELS 


“YT am now driving a Packard 30. Your Course helped 
me wonderfully." —Edw. Hauler, New Orleans, La 


is something new. We use “I am driving a Winton Six. I do all my own repair 
real working models—not just | work.""—Edw. Sawyer, Montclair, N.J. 

one but five. On these models “Your Course enabled me to get a good position, which 
you get actual practice, see | has increased my income.” —Geo. E. Davelarr, ser, Wash. 
the actual operation and learn “I was formerly farming, but am now in the auto repair 
more than you could from the | business.””—Geo. Milholke, Reinback, Ia. 

autoitself. It’s easy and quick. “$50 would not buy my Course. After I got through 


You don't have to study hard | Book 4 of instructions, 13 and 14, 15 and 16, I had a job grind- 
with this system—we teach | ing valves. I did the job in four hours. Next day I put on 
through the eye—a new idea. | four piston rings, which took six hours. These two jobs paid 
We are the originators of the | for my Course. I am now overhauling an engine for a party. 
system of teaching by mail with | I am not afraid to tackle any job now. If I get stuck I am sure 
models. We also use charts— | I can find the remedy in the instructions. I knew nothing at 
175 of them and a 16-page | all about an auto before, and I want to thank you for helping 
manikin. Our 40 instructions | me.”"—Henry G. Ehredt, 523 E. 8th Ave., Homestead, Pa. 
and Repairman’s Instructions 

are, simplicity itself—simple | If you will send for our FREE 24-PAGE CATA- 
- - LOG, we will tell you how to get into the Auto 
business; we will also show you TESTIMONIAL LETTERS from students 
everywhere who are now driving cars, working in Auto Repair Shops, who 


have gone into the Auto Repair Business and who are making money. 


We will do more—we will show you actual repro- 
duced letters from BARNEY OLDFIELD, CHAS. 
DURYEA (the man who built the first Automobile in 
America) and other leading Motor authoritics—who 
endorse this system. 


Surely this system must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, Engine and Car- 
bureter; also a Mantkin of an Automobile. The Manikin can be 
taken apart and the models actually work. All moving parts on 
the models made of real metal. (Patents applied for.) 

One of the Models—It actually works. The Course consists of 40 Instructions, 5 Models and a Mani- 
With this model you learn the principle kin, and examinations, diploma, etc. It costs but $12, right now 
of a gasoline engine, how to get —~price advances soon. If you paid $1,000 you couldn't get a 
ves, time the ignition. etc. better Course—nor as good a course. 


Send Now for this FREE Books 


It will tell you all about the great Auto industry and the oppor- 
tunities. It will show you how others got their start. It is interesting 
and instructive. 


vakhanih ankins 


Automobile S% 


V gm 
ran 


ST. LOUIS, MO. 
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DYKE’S CORRESPONOENCE SCHOOL OF MOTORING, 29x 7: £95 5598: 


A. L. DY KE is the man who originated the first Auto Supply Co. in America (1897) and wrote the first book on Autos (1900). 
When other schools tell you they supply working models—make them prove it—we can prove all statements we make. 
Note.—My system teaches yor ELECTRIC IGNITIO N—you will learn the entire system of Electric Ignition for all types 
of engines—from the batiery to the magneto. You will learn how to lime and set magnetos. We include a working model of a Mag- 


neto with Course. This subject alone ts worth the price. 


XXiV 


That Thin Nose ‘‘Red Devil’’ 


still leads all slip joint pliers in popularity, practicability 
and durability. It’s “Red Devil” No. 1025, 63 in. long, 
has a very thin nose and is a plier you will appreciate. 


) 


Ask your local dealer for it or any other “Red Devil” 
tool. We make over 2000 different tools for mechanics. 
If you want to see a sample, send us 50c and one pair only 


will be sent you post-paid. 
SMITH & HEMENWAY CO., 
160 Chambers Street, N.Y. 


F or S a l e and repair business 


Having a good and rapidly increasing trade. Present 
owner wishes to retire on account of age andill health. 
For particulars address 
P.L. HAWKINS 
543 Front Avenue :: Buffalo, N.Y. 


A small electrical 


BOYS--EXPERIMENTERS. 
A scientifically perfect model 
motor, having a laminated 
paid drum armature, self-adjusting 
$2.00 brushes, etc. Finished in black 
japan and nickel, Space occu- 
pied, 34% x 3% x 33% inches. 
Send stamp for catalog. 


HEINDELL MOTOR CO. 
425 Crescent Ave., Buffalo, N.Y. 


PATENTS SECURED 


OR FEE RETURNED. Send Sketch for FREE RE- 
PORT asto Patentability GUIDE BOOK and WHAT 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One Million Dollars offered for one 
invention; $16,000 for others. Patents secured by us ad 
vertised free in World’s Progress; Sample Free. 
VICTOR J. EVANS & OCO. 
724-726 Ninth Street Washington, D.C, 


A STORY BOOK FREE 


f 


Very interesting and instructive to those wanting the very best edge 
tools made. A postal addressed to Mack Co.. 18 Brown's 
Race, Rochester, N. Y., sole makers for more than thirty years 
of the famous D. R Barton tools, will bring it with their catalogue. 


[in writing mention this magazine.) 


WORK BENCHES 


Drawing Tables 
Boards, Cabinets 


Dowels, special turnings and 
woodwork to order 


HENRY ROWE MFG. CO. 
NEWAYGO, MICH. 


YOUR OPPORTUNITY! 


Mica or Micanite in sheet or any special forms, reasonable 
prices. Samplesforstamp. { Aluminum, iron, steel, brass, coppar, 
bronze, in sheet, strip, rod, wire and other forms. { Platinum, fine 
and sterling silver forall purposes. $ We do small accurate machine 
and bench work for instruments and electrical apparatus. YIf you 
need machine tools, vices, pulleys, small gas or oil engines, you will 
do well to state your requirements. 1 We make a specialty of eleotri- 
cal and scientific books; 82-page book catalogue for 2-cent stamp. 
TOther lists of tools, workshop outfits, storage batteries, water motors, 
marine engines, etc., etc., send stamps for those you are interested in. 


WOODSIDE ELECTRICAL SHOP, Newark, N.J. 
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DYNAMOS MOTORS 


We are making a specialty of a small, compact and sturdy little 
generators for charging storage batteries, and private lighting plants. 
Capacity, 10-16 candle power Tungsten lamps. They are correctly de- 
signed, well-built. have brush rocker, reaction brush holders. remov- 
able bronze bearing shells, and are shunt wound for voltages of 94 to 
50. Price of machine complete with pulley and field rheostat, $19.50; 
wound for 55 to 110 volta, $22.00; for less than 24 volts, $24.00. 94- 
volt storage batteries, $26.00 upward. 

Send for circular B for prices on commutators, dise, castings, eto., 
for motors and generators from }; to 3 h.p. Parts finished or in rough. 


F. E. AVERILL, 442 Niagara 8T., BUFFALO, N.Y. 


LEIMAN BROS. ROTARY POSITIVB 


Blowers and Vacuum 


pumps for all use with oil and gas Appian 
sand blasts, agitating, etc., 2 to 338 cub. ft. per 
minute; loz. to 10 lbe. pressure; lto 90 inch 


vacuum for 
VACUUM CLEANING 


TAKE UP THEIR OWN WRAR 
Blower catalog No. 8 Vacuum catalog No. 8 


LEIMAN BROS., 62 AC John 8t., New York 


2 TERIOR VIEW All dealers handle them 


Let Patents Make You Rich 


Perfect Patents Obtained for Fee of $25. 


No misleading offers, but careful work 
Booklet free 


HARRY PATTON 
350 McGill Bldg. - - Washington, D.C. 


Blue Process Paper 
Blue Printing 
Drawing Materials 


Chas. E. Moss %3 BROAD STRERT 


HOROLOCICAL DEPARTMENT 


BRADLEY POLYTEOHNIO INSTITUTE 


Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST AND BEST WATCH SCHOOL 
IN AMERICA 
We teach Watch Work, J era, En- 
graving., Clock Work, Optics. Tuition 
reasonable. Board and rooms near 

school at moderate rates. 
Send for catalogue of Information. 


FREE kims Mos. suvecription(t0c) t 


THE PHILATELIC WEST AND COLLECTOR'S WORLD 
SUPERIOR, NEBRASKA, U.S.A. 


monthly Collectors’ Paper. Over 
in and 


eapons, Relics of all kinds, Fiscals, 


issued in two years. 


unlimited ve meritorious feature is the publi- 
sition Ge cae gainer of lente ties of aati Ae 
and dealers of the world. A possessor of complete files hasa 
valuable and interesting collection worthy of preservatica. 


TWELVE NUMBERS, 50 cents, Incindes a 
FREE 21-WORD X NOTICE. 


L. T. BRODSTONE, Publisher, Superior, Nebraska, U.S.A. 
Bead for Specimen Copy. Trial Offer of 6 mos., ever 668 
pages, 25 cents, and 25 post cards, colored, all diferent. 


ELECTRICIAN AND MECHANIC 


ata talc PUBTISHING CO., 
1 Columbus Ave.. Boston, Mass. 

Gentlemen: Enclosed find $1.85, for which please 
enter my subscription for Electrician & Mechanic for 
twelve months beginning with the issue for........ 

EE E owes Pees and forward me free of 


peeererenresseevneerezceseenesevneseneeteneeeeeeeeee 


eer eeeneevreereenenesezesceseneeereneseenesn 


Canadian Postage, 35 cents extra 
Foreign Postage, 60 cents extra 
Must be added on this offer 


Cut out and use the coupon above 


a small lot of standard technical books published by one of the best firms in the United 

States. These books are mostly bound in full leather, pocket size, average 300 
pages, and are all standard treatises on their subjects. The selling price of most of them 
is $1.50, though one or two are retailed at a little less. We cannot and will not sell 
them singly at less than the publisher’s price, but while this lot lasts, we will practically give 
them away as premiums. 

This is our offer to you: The subscription price of Electrician and Mechanic is $1.50; 
the price of any one of these books (with one or two exceptions) is $1.50. Send us your sub- 
scription at once, with a money order for $1.85, and we will mail you Electrician and Mechanic 
for a year, and send you any book you may select free. Use the card attached and be sure 
and give the number of the book you want. Write at once, as our supply of the books is limited. 


B` a fortunate combination of circumstances, we have obtained, on very favorable terms, 


Regular 
Ne. l Price 
11. Pattern Making and Foundry Practice. By L. H. Hand............... E EEE AE E E .. $1.50 


12. The Twentieth Century Toolsmith and Steelworker. By H. Holford.....e.esssssesssosoocoseeoee 1.50 
13. How to Become a Successful Motorman. By Sidney Aylmer Small..........ccccccccccccccccsese 1.50 
14. Electric Railway Troubles and How to Find Them. By Paul E. Lowe............cccccccccvccesse 1.50 
15. Complete Examination Questions and Answers for Marine and Stationary Engineers.. aS see Be SS 


By Calvin F. Swingle, M.E........soesenssesososscessssssocesosesoe saa Wwerew issventeease. 150 
16. Steam Boilers—Their Construction, Care and Operation, with Questions and Answers...........0. . 1.50 
17. Automobile Hand-Book. By L. Elliott Brookes............. 2 ccc ccc c ccc c cc cece nccccceesenese -- 41.50 
18. Modern Wiring Diagrams and Description. By Horstman and Tousley......c.esecesssecssccccesece 1.50 
19. Practical Armature and Magnet Winding. By Horstman and Tousley............ceceees oT 1.50 
20. Electrical Wiring and Construction Tables. By Horstman and Tousley.........ccccccccecccccce . 1.50 
21. Modern Electrical Construction. By Horstman and Tousley........... 1.50 
22. Dynamo Tending for Engineers, or Electricity for Steam Engineers. By Heratinaa and Tousley .. s... 1.50 
24.. Easy Steps to Architecture. By Fred T. Hodgson.......esssssesessessosecsecesacsoedeoe Dina .. 1.50 
25. Easy Lessons in the Art of Practical Wood-Carving. By Fred T. Hodgson..... E Ore ere 1.50 
26. Concretes, Cements, Mortars, Plasters and Stuccos—How to Make and Use Them........... PE 

By Fred. T. Hodgson: s erirrasurieasece sn in i kuii a a a a CIA hades eee . 150 
27. The Twentieth Century Bricklayer and Mason’s Assistant. By Fred T. Hogoi + ietaves; 2:50 
28. Practical Up-to-date Plumbing. By Geo. B. Clow.......0... ccc cscscsnccees ET ee ee ee » 150 


29. Hot-Water Heating, Steam and Gas Fitting. By Wm. Donaldson...........ccccccccecsscsesesess 1.50 
30. The Signists Book of Modern Alphabets. By F. Delamotte.........ccccesessccsccccsccccccccccece 1.50 
31. The Up-to-date Electroplating Handbook. By James H. Weston.....c.cccceccsecccccaccccscceccee 1.00 
32. Cyclopedia of Painting. By Geo. D. Armstrong.......... eee sie tee aes eee ee ee eee i 
33. Operator’s Wireless Telegraph and Telephone Hand-Book. By Victor H. Laughter. eacccccccosccces 1.00 


SAMPSON PUBLISHING CO., BOSTON, MASS. 
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Have You A Camerar 


E know that most of the readers of Electrician and Mechanic have a camera, and we know that, like all other 
photographers, they must have had all kinds of troubles and tribulations in the working of this. We know 
also, from bitter experience, that it is extremely unsatisfactory, when you have tried to take a photograph of some 
scene or object that is never likely to come within the range of your vision again to get a failure. Under such circum- 
stances you want to be absolutely certain that you can get the exposure right, and develop right, and print right, and 
get a result that is right. When you bought your camera you got an instruction book, and perhaps the clerk in the 
store gave you a little information, but after that you “tat $a go it blind. Perhaps you have bought some photo- 
graphic magazine, and if you did we are sure you got some help from it, but we are also pretty sure that you found 
most of the articles in it far over your head, written for the fellow who knows it all, who has a fine lens and a fine 
camera, and everything possible to work with. We have been all through the magazine game, having made a maga- 
zine of this kind, and after finding out what our readers wanted, we have decided that there was room in the field for 
another magazine, and so we started 


POPULAR PHOTOGRAPHY 


“The Magazine That Shows You How” 


_. This magazine is radically different from any other photographic magazine now published. Its cardinal prin- 
ciple is to tell exactly how to do the things which every photographer wants to do. It is thoroughly practical, is 
written in simple language, and the articles are boiled down to absolute and essential facts. Every picture it publishes 
is the kind the average man wants to take, and is the work of ordinary snapshotters and not pictorial experts. With 
every picture we publish exact details as to how it was made—plate or film, camera, exposure, developer—every detail 
which will enable you to go out and do the same thing over again, and with every picture are suggestions for doing 
it even better, if that is possible. The subjects of these pictures are of everyday life and the things that interest every- 
body—portraits, pets, flowers, landscapes, home scenes—subjects full of human interest and which tell stories. 

It is impossible for us fully to describe this magazine, and you must see it to know how good it is. The best 


measure of its helpfulness is the extraordinary success which attended the publication of the first number; in fact, 
we can 


The Masai That Made Good in a Month 


The first number was published in October and within a month after its appearance we had received between 4,000 
and 5,000 ER popes so that with the third number we printed a bigger edition than any other photographic maga- 
zine in the United States, with one exception. Those who were fortunate enough to get the first number have written 
us dozens of the most enthusiastic letters, and, what is more to the point, have sent in subscriptions for their friends 
in large numbers, sometimes as many as six or eight in a single letter. This is the test of success, and we are sure 
that a magazine that has appealed to its readers in this way will appeal to the subscribers of Electrician and Mechanic. 

We would like to send you all sample copies, but this is impossible. We printed 5,000 of the first number, 6,500 
of the second number, 7,000 of the third number, 7,500 of the fourth number, but every one has gone out of print 
within three days after publication. We cannot furnish any of the earlier numbers, and we cannot send any sample 
—— perhaps for two or three months, because subscriptions come in so fast every month that our surplus disappears 
before we get the magazine printed; but we are going to extend to the readers of Electrician and Mechanic for one month 
only, the same offer that we gave to our charter subscribers. The regular price of the magazine is $1.00 a year, and 
it is good value for the money; but, because we know that readers of Electrician and Mechanic are a good red-blooded 
lot of individuals, whom we will be proud to have on our subscription list, and who will send us in good pictures for 
our competitions and for publication, we want a lot of them on our list, so if you will send in, with the coupon printed 
below, 50 cents for one year or $1.00 for two years, we will enter your subscription for the time you specify, beginning 
with the first number published after its receipt. But remember, this offer is made only in a single issue of Electrican 
and Mechanic, and unless you accept it before March 1, your opportunity will be gone. If you do not want to mutilate 
your magazine, just say you saw the offer in Electrician and Mechanic, and if any of your friends want to subscribe on 
the same terms, they are at liberty to do so, but it must be before March 1. Send the subscription with money order, 
express order, bills, check, coin, or stamps to 
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COTS H OHHH ETH A H SEE ES SESE ET ESHH HEHEHE OHEH HEHEHE SHEESH SESE HSSESESEESEEEES SESE HESS ET HEHEHE EEESES SH SEES HSE EH SESEHESEEHEESEHSE HSS SSSSEHF ESE SEES SEESSSETEHEESEH TESS ERS 


THIS COUPON MUST BE USED BEFORE MARCH 1 


POPULAR PHOTOGRAPHY, 213 Pope Building, Boston, Mass. 
Gentlemen: Inclosed find 50 cents for which please enter my subscription for POPULAR PHOTOGRAPHY 


one dollar 
for i ois a | issues beginning with the current issue. Postage free in the United States, and also to Mexico, 


Cuba, Porto Rico, Canal Zone, Philippines, Hawaii, Tutuila, Guam, and Shanghai. Canadian Postage, 25 cents per 
year extra. Foreign Postage, 50 cents per year extra. 
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PHOTOGRAPHIC 


BOOKS *3 
American Photography Handbooks ow 
Price, post-paid, 10 cents each ' Ne, 


a > f ap. ~~ 3 yyt ' rys 1. ~, 4 
-Ihe enéiéer’s cxpert assistant- 


stands ready to settle the difficult problems which con- 
stantly arise in every power-house—large or small. Few 
engineers, however experienced, can hope to successfully 
overcome. unaided, every one of the various obstacles 
arising in their daily work, yet many bave no opportunity 
of securing expert advice—they have no one to assist 


1. RetoucLing for Amateurs.—This is a new edition, pub- 
lished Octot-er, 1912, and incorporating the cream of sev 
retouching urticles by Mr. Rinckwitz in addition to a revi- 
sion of the miginal Woodman essay. Making a retouching 
frame; pencils; brushes; retouching medium; the stroke; 
filling in de ects; remodeling the features, etc. Illustrat 
with many ‘ine diagrams and photographs and easily under- 
stood and fullowed by anyone. 


2. The Secret of Exposure.—An entirely new monograph 


on this all-‘:nportant topic, illustrated with typical subject 
photograpl.s and provided with a simple scheme of exposure 
determination. e treatment is full and not difficult for 
the beginrer to follow. Published October, 1912. This 
edition replaces the old Camera and Darkroom Tables. 


3. How to Take Portraits.— Necessary accessories and 
supplies; the camera; the lens; large heads; camera sup- 
port; a vignetter; backgrounds; making a bac und at 

ome; bac nd carrier; side reflectors; window light- 

; top ig t; the window; other accessories; general 
principles o lighting: an object lesson; another object les- 
son; the highlights; the shadows; posing; what is a likeness?; 


them and are forced to experiment at the expense of 
valuable machinery. It is for just such men—men in 
charge of the operation of power staticns or who are in 
any way connected with the electrical trade — that these 
books have been compiled. Assisted by this great refer- 
ence library, you need not be dependent upon the advice 
and suggestions of others—you can act for yourself. con- 
fident that you are backed by the knowledge of thirty-two 
of the biggest electrical engineers inthe country. This 
library is of value to the student. worker or expert. but its 
exhaustive treatment of electrical “troubles” and their 
remedies makes it invaluable to every electrician or man 
in charge of a small power station, 


exposure; actual operating; the eyes; nose shadow; devel- 
opment; printing; outdoor portraiture beside the house, or 
on the porch; exposure; screen for outdoor work. 
4. How ‘o Make Enlargements on Bromide and Gaslight 
pers.— What an enlargement is; a simple daylight meth- 
od with en ordinary kodak; home-made ease]; focusing; 
enlargemuit table; manipulation of the paper; a lens 


The American School’s Cyclopedia of 


Applied Electricity, 


| contains 3,200 pages; 2,600 full-page illustrations, diagrams, formu- il 
shutter; exposure; development; dodging; bolting cloth; j las, etc., with a special cross index for quick reference. The seven , 
reduction; intensification; apparatus and accessories; I large volumes are bound ia half morocco and are printed in large, 

making an extension cone; condensers; how to make an | clear type on special quality paper. 


enlarging | tern for artificial light; how to mak fixed- 
feces enlarger. F = Dai eee rtant Subjects Covered by These Great 


5. A Manual of Photography.—Elementary chemistry 
and light action; choosing an outfit; lenses; accessorics; 
the dark..om; manipulating the camera; exposure; stops 
or diaphragms, and how to use them; development by 
inspecticn and by the tank system; fixing; washing and 
drying; printing; trimming and mounting; portraits in a 
room; lan pes; marines; interiors. 

6. Practical Development.—What the plate or film is; 
theory of development; the needed tools; the reducing 
agent; the accelerator; the preservative; the retarder; 
water; temperature; cleanliness; the properties of nega- 
tives in detail, such as density, contrast, etc.; under- and 
overdevelopment; causes of defects; modifying a developer; 

ing the solutions; one-solution developer; four-tray 
mothe factorial development; film development by 
hand an 


7. Pcpular Printing Processes.— Making trays; blue- 
rinting, formulas for blue paper; P.O.P.; printing; wash- 
ing; blixters; how to tone; fixing; final washing; mount- 
ing; matt collodion papers and how to work them; printing 
on silk, D.O.P.; testing the light; chemicals; the handling 
of the paper in detail; bromide printing; toning baths. 
> 8. Hiats on Composition.—Some Principles of Composi- 
tion: symmetry; balance; unity; simplicity; line; inter- 
changement; repetition; mystery; studying pictures; dia- 
grams «f forms of composition. The Physiological Bases 
of Art. the muscular system of our eyes; moving along a 
horizontal straight line, a vertical, a right angle, inclined 
lines, an acute angle, an oblique angle, and curves; Ho- 
garth’s line of beauty; deduction of principles; balance of 
the stcslyard; chiaroscuro; linear and aerial perspective; 
conclusions. The Element of Pictorial Composition: good 
taste; judgment; the view-meter; following impulse; 
studying pictures; etry, geometrical construction, 
and Japanese forms of composition; line, light and shade, 
space und tone compositions. 


AMERICAN PHOTOGRAPHY 
213 Pope Bidg. - Boston, Mass. 


Theory, Caleniation, Design and Construction ef Generators and 
Hotore— Electrical Measurements—Electrie Wiring —Electrie Welding 
— Types of Generators and Motors — Management of Generators and 
Motors — Storage Ratterien — Eleetrie Lighting — Alternating-Current 
Machinery—Station Applianees— Power Ntations— Power Transmission 
— Central Station Engineering — Electrie Railways, ineluding Single- 
Phase — The Eleetrie Telegraph — Telephone Equipment, Systems and 
Operation — Wireless Telegraph and Telephone — Telautograph — 
Telegraphone, ete. 


I This Complete Cyclopedia Sent Free 


The complete seven volumes, not a sample volume, will be sent, ex- 


a press prepaid, for seven days’ free examination; returnable at our ex- 
f pense if the books do not contain the intormation you want. Ifyou keep 9 
a the books, pay §2.00 seven days after receipt and then $2.00 a month 


until you have paid the special introductory price of $19.80. The regular | 
price of this great Cyclopedia is $35.00. 

Just fill in and mail the coupon. It won't cost you a cent to examine 
the books. We know they'll be worth many times their cost to you. 
Mai! the coupun now and you'll receive your books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value, $12.00, entitling you to the free advice of a statf of Elec rical Enyi- 
neers. This will give you practica: helv in handling working problems 


É which are too specific to be taken up in detail in the Cyclopedia. There 


will be no limit to this service. A single problem solved for you might 
be worth more than the first cost of the books. 


Í American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON | 
American School ef Correspondence, Chicago, U. S. A. | 


Please send me Cyclopedia of Applied Electricity for seven days’ 
free examination. I will send $2.00 within seven days and $2.C0a month § 
until I have paid $19.80 ; otherwise I will notify you and hold the books 
subject to your order. Title not to pass until fully paid. E.M. 2-13 
NAME eee esseeeseeeeeeeeeseeseeneeseeeeseSeatseseeeeseeeesece ee 2 hd 


ADDRESS SOSHHSSHRHHSEHSHSSHESSSSSHSSHSHSHSSSSCEHRGSHSEHSFCeHGeeHteresegeesesesenes 


OCCUPATION (EEEE E] SPeseeeseeesSeseeseeesSeReeeSoeSeSeeseeteneseeeeeevseseess 


EMPLOYER Sees eSSSSe see SeSseSSeseSSeeSHSSFCSaHSeSesscesaceseseeseeeseesenge f 
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SALE AND EXCHANGE 


Advertisements under his beading, without display, 
will cost 3 cents per word; 25 words or less, minimum 


charge of 75 cents. Black-faced type, 4 cents per word; 
minimum, $1.00 


Cash must accompany each order, or advertisement will 
not be inserted. 


ADVICE AND CONSULTATION 


ADVICE, PLANS, DRAWINGS, etc., on Electrical, Me- 
chanical, Aerial Engineering. J. P. SCHROETER, 1321 E. 
56th St., Chicago, 


WORKING DRAWINGS, Patent Drawings and Blue- 
rinting. Ideas designed, developed or perfected. JULIAN 
ORREST COMPANY, Desk 1, Box 362, Providence, R.I. 


AERONAUTICS 


JUST OFF THE PRESSI “BUILDING AND FLYING 
AN AEROPLANE,” by Chas. B. Hayward. A practical hand- 
book covering the building of small models and of full-sized 
gliders and machines; also detailed drawings with dimensions 
of all parts, methods of shaping struts and ribs, form of run- 
ning gcar, form and size o 


of any part or the stopping of the motor. 160 pages, 514 x 8&4, 
fully illustrated. Price, $1.00. Published by AMERICAN 
SCHOOL OF CORRESPONDENCE, Chicago, Il. 


BOOKS AND MAGAZINES 


A.S. O0. SETS and odd volumes of books on en- 
wireless, mechanics, shopwork, etc., 
Few scholarships for sale, 
GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


BUSINESS OPPORTUNITIES 


142 red. hot secrets ex osed. Satis- 
F. & S. CO-OPERATIVE ASSOCIA- 
TION, Box 605, Columbus Grove, Ohio. 


$50.00 PER WEEK and up, how far up depends on you. 
Enormous sums are being ma e by Oxygenator salesmen—one 
has made $21,500 in three years; another $6,000 in one year; 
another $4,500 in six months. Must have at least $500 to 
Invest. WESTERN OXYGENATOR CO., Beatrice, Neb. 


OXY-ACETYLENE WELDING. Make $5.000 per year 
welding. Complete detailed instructions for building inex- 
pensive welding plant; full instructions for use, making ma- 
terials, etc., complete and guaranteed. Mail $1.25 to 5. M. 
CROWNER, 113 So. Schuyler St., Ottumwa, Ia. 


ELECTRICAL 


25 CENTS BUYS a dandy cloth-bound book, entitled 
“Mechanical World Electrical Pocket Book for 1912," giving 
Various tables, quantities of valuable and practical informa- 
tion on dynamos, motors, transformers, converters, balancers, 
measuring instruments, tables of gauges, heating, welding, 
etc. SAMPSON PUBLISHING O., 221 Columbus Ave., 
Boston, Mass. 


ELECTRICITY. Just what you have been looking for. 
Our Modern Blueprint Chart Method of Electrical Wiring 
Diagrams. Thoroughly explained so that you can easily under- 
stand them. All kinds of bell wiring, annunciators, telephones, 
house wiring, conduit, theatre, isolated plants, dynamos, trans- 
formers, arc lights, special treatise on motor wiring. Write 
now for information. ELECTRICAL WIRING DIAGRAM 
CO., Box C 173, Altoona, Pa. 


HOW TO RENEW OLD DRY BATTERIES. At a cost 
of one cent each. Formula sent for 15 cents coin. KALB, 
2631 Sutton Ave., Maplewood, Mo. 
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HELP WANTED 


LOCAL REPRESENTATIVE WANTED. Splendid in- 
come assured right man to act as our Teprescncatys after 
learning our business thoroughly by mail. 
unnecessary. All we peur is honesty, ability, 
willingness to learn a lucrative business. 
traveling. 
your section to get into a big payi ng business without capita 1 
and become independent for life. rite at once for 
ticulars. NATIONAL CO-OPERATIVE REALTY M.- 
PANY, H-453 Marden Building, Washington, D.C. 


BIG MONEY WRITING SONGS. Hundreds of dollare 
have been made by successful writers. We pay 50 per cent. 
of profits if successful. Send us your original poems, oe 
or melodies today, or write for free particulars. DUGD 
CO., Dept. 77, Washington, D.C. 


FREE ILLUSTRATED BOOK tells about over 360,000 
protected positions in United States service. More than 40,000 
vacancies every year. There is a big chance ne oE fier 
sure and generous pay, lifetime employment. oe} pie fet 
ust ask for booklet A-89. No obligation. PARI PKINS, 

ashington, D.C. 


WANTED.—Three automobile mechanics with a little 
capital to invest in a growing business; also two men with @ 
little capital that wish to become automobile drivers. Address 
EXPERT, Electrician and Mechanic. 


WANTED.—Anyone who has ever sold books, typewriters, 
insurance, Collier's mining stocks, or anything else, to write 
me and learn how he can make $100 amonth without m 
ea but his time. JOHN W. TALBOT, South 

end, Ind. 


MACHINERY 


ments of models for me- 
ents. Agents to introduce 
A. J. BECHTOLD, 


MODELS TO MAKE.—Devel 
chanical and free-hand drawing stu 
them into schools, 20 cents per copy. 
Havre de Grace, Md. 


FOR SALE.—One h.p. gasoline engine complete, $30.00; 
144 h.p. gasoline engine, $46.50; 6 h.p. gasoline engine, $128. 00: 
Castings, engines, dynamos. We do machine work at reasonable 
prices. Write THOMAS MICKELSON, Larsen, Wis 


MECHANICAL 


25 CENTS BUYS an invaluable cloth-bound book, entitled 
“Mechanical World Pocket Diary and Year Book for 1912.” 
Some of the subjects covered are steam turbines and bollers, 
gas and oil engines, shafting, gearing formulae, belting, 
threads and cutting, verniers and micrometers, ball and rolles 
bearings, etc. SAMPSON PUBLISHING CO., 221 Colum- 
bus Ave., Boston, Mass. 


MISCELLANEOUS 


AUTOMOBILE MARINE MOTORCYCLE. cule 
reground, new pistons and rings fitted. Makes en 
to new. Write for particulars. CAST IRON BRA ING on 
Manchester, N.H. (2) 


FREE TUITION BY MAIL.—Civil service, mechanical 
drawing, stationary engineering, electric wiring, agriculture, 
pultry, normal, bookkeeping, shorthand and typewrit 
courses. For free tuition, apply CARNEGIE COLLEGE, 
Rogers, Ohio. (tf) 


YALE AUTOMATIC ADDING MACHINE. Al 
made of steel, nickel- -plated and warranted accurate. 
prepaid. YALE MFG. CO., Dept. F 1, Newark, N.J. 


1.00 


FREE.—"“Investing for Profit’? magazine. Send me your 
name, and I will mail you this magazine absolutely free. 
fore vou invest a dollar anywhere, get this magazine. It 
worth $10.00 a copy to any man who intends to invest $5.00 
or more per month. Tells you how $1,000 can grow to $22,000. 
How to judge different classes of investments, the real power 
of your money. This magazine six months free if you write 
today. H.L. BARBER, Publisher, Room 446, 20 W. Jackson 
Blvd., Chicago, Ill. 


J 
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MISCELLANEOUS 


VACUUM PUMPS for cleaning vacuum outfits; also used 
for blowing; the only pumps that take up their own wear; 
can't get out of order; belt to your engine or motor; make 
a wagon outfit and do your neighbor's cleaning; big profits. 
LEIMAN BROTHERS, 62 A.C.C. John St., New York, N.Y. 


SILVERING MIRRORS — Full instructions for 
making and silvering mirrors, also many valuable 
formulas and trade secrets for 50 cents. M. SWIFT, 
158 Suffolk Street, New York City. 


EIGHT TYPE SS E DISION CELLS with charge, new zincs 
and full set extra zincs, $18.00; cost $36.00. Bench drill (for 
power), $10.00. Planer chuck-jaws 10 in. wide open, 6 in. 
$10.00. 1912 Cyclopedia Automobile Engineering, $9.00. 

. E. BETTS, Westport, Conn. 


MOVING PICTURES 


FOR SALE.—Moving picture films, 1 cent a foot. Machine 
$40. H. DAVIS, Watertown, Wis. 


PATENTS 


PATENTS OF VALUE. Prompt and efficient service. 
No misleading inducements. Expert in mechanics. Book 
of advice and Patent Office rules free. CLEMENTS & 
CLEMENTS, Patent Attorneys, 707 Colorado Building, 
Washington, D.C. 


PATENTS secured and trade-marks registered. You get 
tores! personal work backed by ten years’ experience. Write 
‘day. GEORGE A. HUTCHINSON, 726 Loan & Trust 
Bidg., Washington, D.C. 


C. L. PARKER, Patent Attorney, 952 G St., Warhington, 
Inventor’s handbook “Protecting, Exploiting and Sell- 
lag Inventions,” sent free upon request. (4) 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results. 
Promptness assured. Send sketch or model for free 
search, WATSON E. COLEMAN, Patent Lawyer, 
624 F Street, Washington, D.C. (8) 


PATENTS EXPLAINED in my free books telling what 
you should know, what to invent, what not to invent, how to 
sel] your patents, etc. Write today. H. L. WOODWARD, 
903 G St., Washington, D.C. 


o 


PATENTS.—Send sketch and description of your invention 
for report of patentability. Prompt and eficient services. 
M. F. GANNETT, Box 2453 G, Washington, D.C. 


PHOTOGRAPHY 


KODAKS, CAMERAS, LENSES—Everything photo- 
erachic. We sell and exchange. Get our latest bargain 
ist; save money. C. G. WILLOUGHBY, 810 Broadway, 
New York, N.Y. (tf) 


WE BUY, SELL AND EXCHANGE. Bargains in micro- 
npes, telescopes, binoculars, cameras, ete. Bargain list 
sent. KAHN & SON, Opticians, No. 54 John St., New York, 
wY. Established 62 years. 


WIRELESS 


CHEAP: New 1 to 3 k.w. transformer. 97 per cent. effi- 
Gent at 2. Wnteior description. Complete 2,000 mile set. 
Porentiometer, condenser, detector, all in rubber box and per- 
fect locse coupler, $10.00. WURTZ, Hanford, Wash. 


| 


FOR SALE—!4, 14, 2 k.w. transmitting and receiving sets 
complete, or will sell separate. Also many other instruments. 


NEEL AUTO SUPPLY CO., Dubin, Tex. 


WANTED—Two 2,000-ohm reccivers at low price. 
LEONARD READ, Hubbardstown, Mich. 

FOR BEST SERVICE and reliability and for real value 
onler your wireless instruments and supplies from W. G. 
WADE, 725 N. Duke St., Lancaster, Pa. 


BLUEPRINT DIAGRAMS. Wireless diagrams clear and 
easily understood, Send 10 cents for sample and special offer. 
H. W. JEANNIN, 847 Newport Ave., Webster Groves, Mo. 


. OUR VERY USEFUL 


HANDBOOKS 


A SMALL ELECTRIC MOTOR TO BE BUILT 
WITHOUT CASTINGS. 
By Wm. C. Houghton.........ccecccccccccvce 98.16 


HOW TO MAKE AN ANNUNCIATOR. 
By T. E. O'Donnell........ Sao See ae 


HOW TO GRIND AND SET EDGE TOOLS. 


By M. }.erccccccsersesecsesvesececseveee 


MAKING AND FIXING ELECTRIC BELLS AND 
BATTERIES. 

By M. Colo scere inoen a an 

TEMPERING STEEL, ANNEALING AND CASE 


HARDENING IRON. 
By M. Col: cocccnsre i aeaa aea a a eee. 


DYES, STAINS, INKS, LACQUERS, VARNISHES 
AND POLISHES. 
By Chas. G. Leland and Thos. Bolas......... 


WOOD-CARVING FOR BEGINNERS. 
By Chas. G. Leland. Revised by Frank H. Ball 


GOUGE-WORK AND INDENTED WOODWORK. 
By Chas. G. Leland and Rev. P. C. Lambert... 


DESIGNING AND DRAWING. 
By Chas. G. Leland ARRE EE E 


SAMPSON PUBLISHING CO. 
221 Columbus Ave., Boston, Mase. 


Books at a Bargain 


We have at the opening of the fall season, before 
stocking our shelves, some excellent books which 
are slightly shop-worn. We will sell them at a com 
siderable reduction. When ordering make two ot 
three selections, as the supply will not last long. 


Internal Combustion Engine. Wm. M.Hogle 3.00 1.38 
Popular Mechanics Shop Notes, Vols. 1, 2, and 

3, bound in cloth.....................- 2.00 1.08 
The Young Train Master. Burton E. Stevenson 1.50  .7§ 
Steam Engine Indicator and its Appliances. 

Wm. Hovightaling: 245 22-55 34e659 44.43% 2.00 1.06 
Hand Book for Mechanics. F. E. Smith..... 1.50 1.00 
The Gem Cutter’s Craft. Leopold Claremont 5.00 3.00 
The Progress of Marine Engineering. T. Main .75 .23 
The Dreadnought Boys on Battery Practice. 


Capt. Wilbur Lawton. ........... cc eee 50 # .28 
Aerial Navigation. Albert F. Zahm......... 3.00 2.00 
Electric Wiring. Joseph G. Branch......... 2.00 1.50 
Hand Forging. Thomas F. Googerty....... 1.00 .80 
Practical Pattern Making. F. W. Barrows... 2.00 1.00 
Electrical Wiring Diagram and Switchboard. 

Newton Harrison... a...an coeoe cana 1.50 .75 
American Compound Locomotives. Henry F. 

CO ew Acar hs raa eae ae oe pees din ae a ares 1.50 .7S5 
Flying Machines Today. William D. Ennis.. 1.50  .75 
The Conquest of the Air. A. I. Rotch....... 1.00 .50 
Electricity Explained. J.C. Tompkins....... 1.00 50 
Questions and Answers for Automobile Stu- 

dents and Mechanics. Thomas H. Russell 1.50 .73 


SAMPSON PUBLISHING COMPANY 


221 Columbus Avenue 3 Boston, Mass. 
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Little Hustler Motor _ Electric Thriller 

| This machine has recently bee` im- 
proved, moanted on a polished base. brass 
Arts, nickeled. The Little Shocking 
Machine is a surprise in mechanical per- 


This well-known motor is a complete speci- 
men of e ectrical science and workmanship. 

It is 34 inches high, finished in black 
enamel with nickel-plated trimmings. Has fection and finish. Can be manipulated 
a three-pole armat: re, causing the motor to to make a giant tremble or not to injure a 
start without assistance when the current is child. 


applied It drives a fan at a high rate of Every boy wants one for instruction 


S ' speed and is fitted with a pulley for running and experiment, It is a veritable Fun 
N = mechanical toys, models, ete. Factory. 
; Price $1.00, postpaid, or given free Price $1.00, postpaid, or given tree with one 
with one yearly subscription to Modern Electrics for $1.50. | yearly subscription to Modern Electrics for $1.50. 
Bleriot Monoplane Pocket Tool Kit 
G teed to fi 47 Perfect Practical Splendid Tools. In handsome 
This model has mover bacnactd by desler nickeled case, pocket size, for ket. desk, home, automo- 


for less than $2 00, but for a limited time bile or shop. All of fine steel A Mih century marvel. 
only we will send it vr: paid absolutely Made on honor. Sold on guarantee. Money back 
free wi'h a trial subscription. if not satisfied. 


Price $1.00, postpaid, or given free Price $1.00, postpaid, or given free with one 
with one yearly subscription to Modern Electrics for $1.50. | yearly subscription to Modern Electrics or $1.50. 


t 


Now about Mode:n Electrica, the wonderful, big, interesting electrical magazine that keeps you informed of all that is new 
and novel in electrical achievement. There isa growing tendency among the ever up-to-date American public to keep in touch with 
the times not only in business, politics and art, but in science and invention as well. Modern Electrics is a profusely illustrated 
monthly, which fully describes these subjects and written so you can readily understand it. 


The Authority on Wireless. For the Novice, the Amateur, the Experimenter and the Student. 


Every home should take at least one semi-technical electrical magazine and keep up-to-date on the new wonders and advances in e'ec 
tricity -Modern Electrics illustrates and describes these subjects in a style that can be read and understood by every member of the 
family, particularly the young man and boy. Itis nearly five years old and contains from 112 to 144 pages monthly. 15c a copy, 61.508 


year. Tells you how to make things at home; contains an experimental department and answers your questions free. The brightest 
and most interesting ‘Plain English’ electrical monthly magazine published. 


The magazine to read if you want to keep up-to-date on wireless and progress in electricity. 
We want you to become a permanent reader and to that end offer for a limited time only with one year’s subecription at the regular 
annual rate your choice of the above offers free. Money Refunded Immediately if not Pleased in Every Way. 


Send $1.50 to-day in cash, stamps, 
M.O. or check, and get Modern Electrics 


for one yearand we will send you the gift At O [} a R N 
you select, prepaid, Absolutely Free. c 


mee ELECTRICS 


Modern Electrics Magazine 
270 Fulton Street, New York, N.Y. 


General Electric Review 


A Monthly Magazine for Electrical Engineers 


@THE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 

other electrical journal in existence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 


tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. 


“Dr. Charles P. Steinmetz’s article in the December number, ‘Abnormal Strains in 
Transformers’ is the eighth contribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


General Electric Review, Schenectady, N.Y. 


ELECTRICIAN AND MECHANIC 


SAVE MONEY on MAGAZINE GLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


For the convenience of readers who wish to subscribe to more than one magazine we have arranged this page, 
which contains a list of the leading general, photographic and mechanical magazines of the United States. It saves 
you time, money and trouble to order all your magazines at one time from a reputable house, which can always be 
reached to adjust complaints. Do not pay your money to unknown solicitors, but send your orders to us. Subscrip- 
tions may begin at any time, need not all be sent to one address or begin at the same time, and may be either new or 
renewal, unless otherwise specified. Remit by postal money order. If persona] check is used, add 10 cents for collec- 
tion. Periodicals sent to Ganada i and foreign countries cost more to cover the postage. Always ascertain from us the 


proper rates for such subscriptions. 
If you do not find the periodicals you want listed on this sheet, write to us for terms. We will duplicate the prices 


quoted by any reliable agency on any periodical or combination. 


DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


Class Number: ELECTRICIAN AND MECHANIC 24 


XXXİ 


POPULAR PHOTOGRAPHY 15 
s s AMERICAN PHOTOGRAPHY 24 
Cost 
63 x 5 = $3.15 
Class Class Class Class Class 
No. Publication No. Publication No. Publication No. Publication No. Publication 
25 Abel's Photographic | 23 Cosmopolitan 8 Housewife 70 North American 23 Short Stories 
Weekly 70 Country Life in| 50 Independent Review 45 Smart Set 
25 Adventure America 95 International Studio | 24 Outdoor Life 30 Strand 
$3 Aeronautics 53 Craftsman 100Iron Age (w) 50 Outing 50 Suburban Life 
27 Ainslee’s 50 Current Literature | 40 Iron Age-Hardware | 60 Outlook 23 Sunset 
30 All Story Magazine 23 Delineator 8 Ladies’ World 25 Overland Monthly | 40 System 
17 Amateur a Weeki 12 Designer 90 Life 20 Seated s Magazine ' 23 Technical World 
ravers WwW 1y- 37 Dress 35 Lippincott’s 24 Photo Era 50 Travel 
American 20 Electrical Yoram) 60 Literary Digest 20 Photographic News ' 22 Violinist 
17 American Ba N 60 Electrical World (w) | 20 Little Folks 27 Photographic Times | 10 Violin World 
55 ay aber Homes & | 24 Electrician and 30 Manual Training 50 Photo Miniature 70 Vogue 
Mechanic Magazine 23 Physical Culture |47 Wilson’s Photo. 
80 Amer. Machinist (w) 26 Electric Journal 9 McCall's Magazine , 17 Pictorial Review Magazine 
23 American Magazine | 23 Etude (for music 23 McClure’s Mag. 23 Popular Electricity | 25 Woman's Home 
24 Amer. Photography lovers) 40 Metal Worker 60 Popular Magazine Companion 
19 Amer. Motherhood | 23 Everybody's 23 Metropolitan 15 Popular Photog'y 37 World’s Work 
30 Arg 23 Field and Stream 56 Model Engineer &| 9 Poultry Herald 35 Yachting 
35 Arts & Decoration | 47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth’s Companion 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
20 Auto. Dealer & 23 Garden Magazine 17 Modern Priscilla 18 Practical Engineer 
Repairer 18 Gas Engine (2 years, class 23) | 40 Printers’ Ink ; 
17 Black Cat 20 Gas Power 17 Mothers’ Magazine | 30 Railroad Man's , The following maga- 
27 Blue Book 8 Gas Review 60 Motor Magazine ' zines are sold only at the 
17 Boys’ Magazine 23 Good Housekeeping | 35 Motor Boat 23 Red Book full subscription price 
20 Building Age 20 Harper's Bazaar 17 Motor Boatin 35 Review of Reviews | and are never clubbed. 
30 Bulletin of tog. | 70 Harper’s Magazine | 18 Motor Cycle Illus. |35 School Arts Maga- ' Ladies’ Home Jri. s 50 
22 Camera 70 Harper’s Weekly 17 Motor Print zine Munsey’s ....... 1.50 
20 Camera Craft 23 Hearst’s Magazine | 23 Musician 60 St. Nicholas Pop klar Mechanics 1.50 
17 Camera Craft(new) | 12 Home Needlework |45 National Geograp’ic | 40 St. Nicholas (new) Saturday Ev. Post 1.50 
170Camera Work 50 House & Garden Magazine 55 Scientific American 
E carane | 20 Housekeeper 17 National Sportsman | 60 Scribner's | 
tury 
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Diteror eda e Aee este uses 
ELECTRICIAN & MECHANIC 
221 Columbus Ave., Boston, Mass. 24 | Electrician & Mechanic 
Enclosed find §.......... in payment of my subscriptions to 
the magazines indicated. Begin with...................... 
NOIR tise sd ahi ee eee sel Cea AE nada 


xxxii ELECTRICIAN AND MECHANIC 


Bennett’s Magazine Bargains], 


CHICAGO, ILLINOIS 
ELECTRICIAN 
å MEẸGMANIC 


hate 


U 


ge POP jular , 
Sle: ctriciti es Electrician & 
IEN Mechanic 


2 4 | Popular 


All Three 


One Full 
Year 


S g Pai diay Paila." 


. pe OH { ~ War 
} Iréstpttment 5 Ww the 
Pigin oun TEN 


l War 


All subscriptions are for ONE Electrician and Mechanic - - One year, $1.50 THREE 
KL TE aper oge A Popular Electricity - - - - - Oneyear, 1.50 , 
Subscriptions may be either Technical World - - + - = One year, 1.50 $3.5 J 


new or renewals. 


ELECTRICIAN & MECHANIC 


CLASS 17 with Current. Literature sg EEan E E e 
American Boy...............5. ith Independent ....--.-..--sseeeseeeeereeeeeeret TA 
Bo re Magazine PERPE S oiteaen ELECTRICIAN win Outing M Liles ee a 5 
: agazine........... ing Magazine .....s.es.eseseesrererteet? ‘ 
Farm Journal (5 years)........ = MECHANIC With Woman's Home Companion and American --.. in 
Little Folks... with ANY ONE of these || With Travel Magazine... .. u... yeee 3.50 
Modern | Priscilla... 2 05 With Technical World and McClure’ Jee g 
Mother's Magazine............ ° With Everybody's and Delineator ; ereere a 
Motor Boating ................ Sith With McClure’ s and Ladies’ World.......--------"" 308 
Philistine .................000.. ANY TWO $2 .90 win pona A Sa TEETE iE 30. 
view of Reviews ...... -oseere ten 
CLASS 20 ELEC. & MECH, || With Harper's Macavine: (or Weekly) eenen 470 
. ° k ) peeee 2.35 
Harper's Bazar................ with ANY With Cosmopolitan (or Good House eeping cau 235 
Pearson's Magazine ........... ONE of these $2.20 With Hearst's Magazine.....-.+..--.srssrereererr" i 
CLASS 25 With: Benoa. and Anoncas Maaie a 0" 335 
n m ry i ses... eo 
Farm Journal (10 years)....... ELEC. & MECH. || with Met cpolitan Magazine (and Portfolio)... -++ ar 
Mother's nee Both..... with ANY $2 With Woman's Home Companion ....-..-+:::1760"" AT 
ama, Sne Cone ni ONE of these -45 | with McClure’s and Review of Reviews Leena a 
a ion SANT ith World's Work and Delineator....... -s1 eee 
CLASS 23 i ith Popular Electricity (or Technical World)..---- $ 
American Magazine. .......... ELECTRICIAN : w) 
Breeders’ Gazette ear eee & MECHANIC ff ao Boy s Magazine (or American Boy)------+''""" 
Christian Herald and Almanac cee ef eile Century Magazine... s.. ersero 
Romero an aa CA 4s wth ANY ONE of 
elineator...................., teses ee eg ee ee en 
Krude Mior uo c lovers) e T TA oun s CoOmDipantoOrN...sessesssesssooeos 
Field.. and E eaae i = RE | $ 2: 3 5 Maree see offer below). 
en Magazine.............. Ee 
Good Housekeeping ........... $ with ANY TWO ||| Ladies’ Home Journal 
Housekeeper | pg ay one ei A {axe 
cClure’s 
Ladies Word ns Bothe | $3.50 y 


yb litan Narai EEEE, 


A a o with ONE of Class 17 The Youth’s Companion 
National Magazine PES and ONE of Class 23 including the restof this mos FREE, 
Popular Electricity ............ the 52 issues of 1913, andthe 1913 Trans- 
Technical World............... $ 3 7 2 0 parency Calendar. 
ait eses., PEN ath BA eink Jo 7 nEs All Magazine Ponien 
WD res5.64 eor aaien yuan ELECTRICIAN eee Fon Bae Natl Bank, Chicago, It 
Pra Mi azine Riera aila eas Gon & MECHANIC OUR GE CATALOG for 
es World ..... with ONE 5 LARGE 44-PA 
Modern Priscilla.. :?} All Three and ONE ei qas A s 


1918, listing more than 7000 club offers. 


Pictorial Review 


Review of Reviews ......... FREE. ASK FOR I 
Toilettes Reviews «sess $4.10 ai ai ust be 
*World’s Work ...............! *When this magazine is included, 10 cents extra m 


added to the club price. 


CHICAGO, IL r 


BENNETT?’ S ™Acazine Acencr 


170 W. Randolph St. 
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ELECTRICIAN AND MECHANIC 


The 
WIN 
Piano 


“layer Pianos, 


Uprights and 
Grands 


For 44 Years 
a Standard 
Piano 


One of Our 38 Styles 


Rock-Bottom! 


Yes, Rock-Bottom Prices, 
and on a Piano of the highest Quality. 


‘cmon ween! F150 TO $250 SAVED 


cases in the world. W i And on a piano of the highest the only high quality piano seld 
tho finest, moet beau >have just added a number of quality. Catalog FREE. The WING direct at the wholesale price. 
Plain, colonial, mission and other designs, Never before has any piano manufacturer dared to make such 


as well as more elaborate , 
patterns. an offer. The greatest piano offer ever made—rock-bottom prices—no 


The Wing Piano is for those who want a high- money down—easy payments if you do not wish to pay cash—absolutely free 
grade piano without Paying some distant jobber | trial—a four week's free trial in your own home. 


m oriya i dealer huge profits, and without Let Us Quote You tbe most astounding prices 
a- n to somo musio teacher. ever offered on pianos of unexcelled 
of musio teachers expect commissions uality. The very rock-bottom prices—prices that would mean ruintothe local 

Varying from $25 to $100. doalor, ou will be amazed at at the direct-from-the-factory prices on the well-known Wing Pia 

Thel le will positively savo yon laca » eg E nena D the purcnese ofa pang of pesmt —, an 
Mproved new . 4 Lig: our choice 0 ian n 
lar style Wing Piano in particu- all freight prepaid. m0 monay p Aah a e a ree Eala 4 weeks’ free Giai. Remember, 
ise be at the rock-bottom price in our new all freight charges are paid in advance by us, no matter whether you keep the piano or not. 
i & magnificent tone quality—well, ; -. > 
musthesrit! Andwehaveasplendidlineof ne, | Every Discount Goes Direct To You 
' up-to-date, beautiful mahogany, French Beware of firms who imitate us by advertising that they sell direct 
oak and other up-to-date cases. In fact, and who are only retail dealers in disguise. We are positively the only factory 


we offer the greatest vari that builds and sells pianos exclusively to the private purchaser direct. 
in the atg PE sirios: of any When you buy a Wing Piano you pay no salesmen's, dealers’ or middle- 


men’s profite. You pay no commissions to music teachers and supposedly disinterested friends. 
Thousands i * We cut out all middlemen, and you put the discounts in your own pocket. Remember, we 
Praise the Wing Piano to the high- antee the Wing for 40 years. if ou write at once you may have the Wi equipped with our 
bu wonderful instrumental accompaniments without extra charge, giving the eflecta o 
harp, zither, banjo and mandolin, 


iii ani conan | SEND COUPON (ria) NOW 


the dealer. These people naturally « 
y “knock,” cc Invaluable for refer- 
But here is Our answer: “A Wing is AN Ea for The Book of Complete j ences — sent free if 


r ~ 239 /, NA you merely mail 
On approval, returnable at our expense. When our InformationA bout Pianos 73 this coupon — 
Pano must doita talking all lone while zlib taikos Tew York W A aT i Dot today, 
salesmen stand around ‘boo tine’ g The New York World says," A book NOW 
—even then the Wi ng some other make of educational interest everyone should d 
in the kiio while ng Piano nearly always stays evn “ould you Eke to know me! abont pianos, 
' " ow yo 3 to dge the fi 
Taa the dealer's Diano is returned. points ‘ef quality ‘end pr ice = buying t 
piano 2 the c 
Bare one Wing Piano is in the house, the iano, book which we are sending out” 
canno J > present. o v 
actually do sell t got around the fact that we astonished at the amount of informa, 
a 0—a piano of magnificent tion about piano quality and piano 


tone ty—of 
to quli the finest appearance and direct 


prices, and how to avoid the de- 


you ceptions of the piano s»əlesmen. 
at our regular wholesale price. This is a magnificent 166-page /“ n 
Remem book, a comp oge encyclopedia / w 
sold of the piano; the most com- s 
dirons’ the Wing is the only plano plete and coatly book ever Y ing Bldg. íe 
shows your R FACTORY ` which ublished on the piano bus- H 9th Av. & 13th St. 
Foes posta you on tha mak Dept. 3838 New York, N. Y. 
QUALITY paid the Price for ng of a piano from start to h | „N.T 
. finish and how to judge the Genticmen: Without any obli- 
gations to purchase or pay fo 
anything, please send me free an 


send you the a plano. We will 
vestiga send you the book free and pre- 
te our great offer paid, provided you write at once. 


prepaid 7he Book of Complete Infor- 


Also our beautiful catalog showing tite Ahont Plance. Also send full 
particulars of your Rock Bottom offer 


new art styles and full explanation 
(Established 1868) our koer- Bottom E Tipes on the W ng on the Wing Piano and catalog of latest 
W g no. Just drop postal or letter, or ma t styles. 

ing Building coupon without any letter, but doit now. L blaai 


3838, New York, N. Y. 
Wing Pi i NOME POEA E aseo 
anos are getting into the homes where the people 
are trying to teli it around that Wing & Son REFUS E to 
. © soil for cash OR on v very easy payments, tk Ma a ESA Oey eee 
trial. nd Raae, of hon tea eh iE SRAT are buying Address...--.- ~eeee ee eeesee== 


(Terms stated in ve let- 
ee book. 


mn. 
coupen for fr 


CHICAGO, 
| 2 | Electrician & 
aed Mechanic 

>) Popular 
>Á Electricity 


Er be 


=: aS pA thre 


LISHED "N 
BOSTON 


Electrician and 


tions are for ONE 
FULL and may be sent 
te one or separate addresses. 
Subscriptions may be either 
new or renewals. 


All subecri 


WE ALSO FURNISH AS FOLLOWS: 


CLASS 17 
Ameri BOY sesuses 2eeease 
Boy's Magazine oo e o a ELECTRICIAN 
's Magazine........... & MECHANIC 
Farm Journal (S years).------- | with ANY ONE of these 
Modern Priscilla...........-..- $2. 0 5 
oe a Magazine............ 
otor Boating ................ 
Philistine oe neinei ANY TWO $2. 90 
CLASS 20 i ELEC. & MECH. 
Harper’s Bazar................ with ANY 
Pearson's Magazine -.......1.. ONT ot mese 92-20 
CLASS 25 } 
Parm Journal (10 years)....... ELEC. & MECH. 
other's Magazine atc wth AN 
Modern Priscilla.. ° | Both. ONE of ess $2.45 
Woman’s Home Companion a 
ree ree ELECTRICIAN 
n Maga Do bea aats 
Dresdeni Gaa enira an, & MECHANIC 
Eosmopolitan "= and Almanac | with ANY ONE of 
Eas tick EIEE i TETEE 3 aaa these 
tude (for music lovers) ...... 
Everybody's Magazine ........ 
Fleld and, Stream...........02 $ 2.3 5 
en Magazine..........-... ONE ies, memes. RA 
Good Housekeeping ........... with ANY TWO 
Hearst s Magazine..... ....... of these 
ousekeeper ..... cece cece aes 
Ladies Wo Megarine } Both $3. 5 0 
ies’ World ....... 
yt as Magazine e a with ONE of Class 17 
National Magazine SY and ONE of Class 23 
ular Klectricity ......-..... 
Technical World............... $ 3.2 0 
Violinist ci: view cheticoious tains 
i ELECTRICIAN 
Fra M PE E A ee & MECHANIC 
Ladies’ World ..... with ONE of Class 35 
Modern Priscilla... $ All Three and ONE of Class 23 
ee Review... 
eview of Reviews ............ 
Toilettes ......... 0. cece wees een $ 4. Í 0 
World's Work .........0.2005. 


Popular Electricity - - - - - 
Technical World - - - - - 


ELECTRICIAN AND MECHANIC 


Bennett’s Magazine Bargains 


ELECTRICIAN 
& MPGHANIC All Three 


ILLINOIS 


* SEPTEMBER 15 Ce 


TECHNICAL 


J WORLD 

| MAGAZINE 

One Full 1 
Year Nanan 


InduĘsryv 


ONTHLY IN 
MASS 


Mechanic - - One year, $1.50 ALL 


One year, 1.50 THREE 


One year, 1.50 $3. 50 


ELECTRICIAN & MECHANIC 


With Current Literature.............. cc cece er eeeees $3.70 
With Independent ............ cece cece cence cece teens 3.70 
With Suburban Life..... 0. ccc ee cee reer e eee eenee 3.70 
With Outing Magazine AE a sw itad Gus hoe e eee ae 3.70 
With Woman's Home Companion and American .... 3.60 
With Travel Mayazine............. cece cece ees eeeees 3.70 
With Technical World and McClure’s...........+..-- 3.50 
With Everybody's and Delineator ........0cee.eeeeee 3.50 
With McClure’s and Ladies’ World.............+-+6. 2.35 
With World's Work...........c ccc cece eect cence ee eees 3.05 
With Review of Reviews ........... 0. eee cece een eeees 3.00 
With Harper's Magazine (or Weekly) ..........+-4-- 4.70 
With smopolitan (or Good House eeping)........ 2.35 
With Hearst's Magazine........cccc ccc ce eee ce ee eenes 2.35 
With Scribner’s Magazine .......ccec ee eeeec rece eeene 4.20 
With Pearson's and American Magazine ............. 335 
With Metropolitan Magazine (and Portfolio)........ 2.35 
With Woman's Home Companion ..........-+-+eee0- 2.45 
With McClure’s and Review of Reviews ..........+. 4.10 
With World's Work and Delineator..............008. 4.20 
With Popular Electricity (or Technical World)...... 2.35 
With St. Nicholas (new)....... 2. sce cee cee e erences 3.20 
With Boy's Magazine (or American Boy)............ 2.05 
With Century Magazine. ....-. 2. cece cee eee eee e wees 5.20 
With Mother's Magazine and Modern Priscilla..... 2.45 
With Good Housekeeping and McClure’s............ 3.50 
With Youth's Companion.............cee cece eee eees 3.20 


(Including all extra numbers and 1913 calen- 
dar, see offer below). 


Ladies’ Home Journal 
Country Gentleman 
Saturday Evening Post 


The Youth’s Companion 


including the rest of this year FREE, 
the 52 issues of 1913, andthe 1913 Trans- 
parency Calendar. 


ALL 
FOR 


All Magazine Publishers 
The Commercial Agencies 
Fort Dearborn Nat'l Bank, Chicago, Ill. 


REFERENCES 


OUR LARGE 44-PAGE CATALOG for 
1918, listing more than 3000 club offers. IS 
FREE. Jt ASK FOR IT! 


*When this magazine is included, 10 cents extra must be 
added to the club price. 


ADDRESS ALL ORDERS TO 


MAGAZINE AGENCY CHICAGO, ILL. 


170 W. Randolph St. 


BENNETT’S 


ELECTRICIAN AND MECHANIC 


The 
WIN 
Piano 


“layer Pianos, 


Uprights and 
Grands 


The Wing Piano here illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 
cases in the world. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 
aa woll as more elaborate patterns. 


The Wing Piano is for those who want a high- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
allowing a fat commission to some music teacher. 
Thousands of music teachers expect commissions 
varying from $25 to $100. 


The Improved new style Wing Piano in particu- 
lar quoted at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well, you 
must hearit! And we havea splendid line of newly 
designed, up-to-date, beautiful mahogany, French 
walnut, oak and other up-to-date cases. In fact. 
we offer the greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 
est degree: but there are, of course, dealers who 
make $100 and $200, or much more, on every sale 
of a piano; and music teachers (whom you would 
least suspect) secretly accepting com missions from 
the dealer. These people naturally “‘knock."’ 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do ite talking all alone while glib-talking 
salesmen stand around ‘boosting’ some other make 
—even then the Wing Piano nearly always stays 
in the home while the dealer's piano is returned. 


When the Wing Piano is in the house, the 
dealer's talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing is the only plano 
sold direct FROM FACTORY which 
conr your friends you paid the price for 


Don't fail to investigate our great offer 


WING & SO (Established 1868) 


Wing Building 
Sth Avenue & 13th Street, Dept 3838, New York, N. Y. 


not true. 
iks’ FREE trial. 


Rock-Bottom! 


Yes, Rock-Bottom Prices, 
and on a Piano of the highest Quality. 


Bay forall caah that Sealers aro trying {0 
a right Row on pur samest monthly payment plan. 


Piano book.) Send coupen for free book. 


The 
WING 


Piano 


For 44 Years 
a Standard 
Piano 


One of Our 38 Styles 


$150 TO $250 SAVED 


And on a piano of the highest the only high quality piano seld 
quality. Catalog FREE. The WING direct at the wholesale price. 
Never before has any piano manufacturer dared to make such 


an offer. The greatest piano offer ever made—rock-bottom prices—no 


money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week’s free trial in your own home, 


Let Us Quote You the most astounding prices 

x ever offered on pianos of unexcelled 

uality. The very rock-bottom prices—prices that would mean ruin to the local 
ealer, You will be amazed at at the direct-from-the-factory prices on the eek kpown Wing F 
We will positively save you from $150 to $250 on the purchase of a pianoof highest quality 
ized merit. We will convince the purchaser by shipping your choice of a piano on app 

all freight prepaid, no money down—absolutely free al—a 4 weeks’ free trial. Remember, 
all freight charges are paid in advance by us, no matter whether you keep the piano or not. 


Every Discount Goes Direct To You 


Beware of firms who imitate us by advertising that they sell direct 
and who are only retail dealers in disguise. We are positively the only factory 
that builds and sells pianos exclusively to the private purchaser direct. 


When you buy a Wing Piano you pay no galesmen's, dealers’ or middle- 
men's profits. You pay no commissions to masic rs and supposedly disinterested friends. 
We cut out all middlemen, and you put the discounts in your own pocket. Remember, we guar- 
antee the Wing for 40 years. If you write at once you may bave the Wing equipped with our 
wonderful instrumental accompa nts without extra charge, giving the effects 
harp, zither, banjo and mandolin. 


END COUPON (sia) NOW 
for ‘‘The Book of Complete /\ 0 iii set 5% 
Information A bout Pianos’’ 


you merely mail 
vay owen — 
?7 > kd ti it to 
The New York World says,“ A book aoe 
of educational interest everyone should NOW 
own.’’ Would you like to know all about pianos, 
how they are made, how to judge the fine 
points of quality and price in buying a 
piano? Then send the coupon for the 
iano book which we are sending out 
RER for the present. You will be 
astonished at the amount of informa- 
tion about piano quality and piano 
prices. and how to avoid the de- 
eptions of the pianosslesmen. 
is ia a magnificent 1566-page 
book,a complete encyclopedia 
of the piano; the most com- 
plete and costly book ever 
ublished on the piano bus- 
ness, posts you on the mak- 
ing of a piano from start to 
finish and how to judge the 
fine points of a piano. We will 
send you the book free and pre- 
paid, provided you write at once. 
Also our beautiful catalog showing 
new art styles and full eaplunation 
f our Rock-Bottom Prices on the Wing. 
Plano. Just drop postal or letter. or mail 
coupon without any letter, but do it now. 


the guitar, 


Wing Bldg. 
9th Av. & 13th St, 


igh Dept. 3838 New York, N. Y. 
Gentlemen: Without any obli- 

gations to purchase or pay for 

anything, please send me freeand 


prepaid 7 he Book of Complete Infor- 
mation About Pianos. Also send full 
particulars of your Rock Bottom offer 
on the Wing Piano and catalog of latest 
art styles. 


A S anc tn citedtvddmmbtehitabiacunboainieded 
etting Into the homes where the people 7 4 
it around that Wing & Son REFUSE to 
e sell for cash OR on ve very oasy payments, 
And many of our wea thy men are buying Addrest.....-.. DE a es ee ee 


(Terms stated in personal let- 


woe co acnces  eoeeose<seeceseseceoss aeacecenesseseeeee 


ELECTRICIAN AND MECHANIC 


On Delicate Apparatus 


where little screws cause so much bother, use a 


Starrett 


Screw Holder and Driver 


q@ This is a screw-driver that everyone who works on fine 
mechanisms should have, It is just the thing for watch- 
makers, opticians, and electricians. You can hold and insert 
screws in all sorts of difficult places where you could not 
possibly use your fingers. It saves temper and finger Ni 
nails. The jaws of the holder will pick up the head of the 
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SEYA DAS 


S22 L30HVis S TJ 


TSn 


smallest screw and hold it in place. When not needed the | | 
holder may be slipped back on the blade out of the way. E g 
Send for Catalog 19W | 2 

The L. S. Starrett Co., Athol, Mass. If 
New York London Chicago Jf 


G 


Te is a new type small motor for 110 
volt, 60 cycle alternating current; it 
embodies all the refinements of a high grade 
electric motor and its size, shape and effi- 
ciency adapt it to a great variety of uses 
where small power is required. a 


It has laminated field and armature cores, f 
20 section commutator of hard drawn copper, — 
insulated with mica. End thrust carbon 
brushes. Phosphor bronze bearings with — 
wick oil retainers. Black enamel finish 
with brass trimmings. mm n 


if i 


We furnish this standard winding, 60 PA 
cycle A.C., 110 volts, .21 amp. 23 watts. J 
Speed with average load, 1,800 R.P.M. 
Size of pulley 1”. Size of shaft 3-16”. Space occupied 43-4 x 31-4 x 334. 


PRICE, $8.50 
KENDRICK & DAVIS CO., Lebanon, New Hampshire | 


March, 1913 
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` Artificial Aabla benii at 3 000 
. revolutions per minute on P: Shop 
= Tool Grinder do the toughest job of 
T grir ding in a few minutes, and make it 
4 so easy to keep t sog ae that tools | 
ovat always in per l Rn tools 
= make work go fa ae aoe amazingly 
easier. 17 extra at tachments give you — 
_ low cost workshop equipment, including 
jig and rip saws, forge, lathe, drill, etc. 


LUTHER 


Shop Tool Grinder 


DIMO-GRIT, the artificial diamond sharpening < 
substance especially adapted. a steel is found only ` 
on Luther Grinders. DIMO-GRIT cuts hardest steel 
as emery cuts soft copper. No danger of drawing | 
temper—no need of cooling with water.. DIMO- 
GRIT wheels many times outwear emery wheels - 
and grindstones, will not glaze or get lopsided. 


No: money needed, nopromises 
to make, or pa 
Use a Luther sł op outht 90 30 
_ days absolute free. Gen ccf 
all your tools — test ite 
TP sa Aati ack of he. ‘ime $ 
Mie saves you. Watch how 
your work speeds up 
_ because your tools are keen. 
Send back the coupon today 
wal gene free book and d piek out a a 
Luther outfit — then write and 
the outfit for 30 days free tial no 
money needed, no obliga 
- Pkg eag. t to send it ba 
y expe you do not care to ii 
eep Ie. ree book — also gives- 
Hean points on tool pw 


and tells the story of mae ef 
diamond sharpening pad robin ripe 
return coupon today. 


Al 


F 


y 


saw 
Our» 


Saves its price 
over and over 


In the way it saves 


time, saves tools, Ask (yout dealerfor 


savestrouble, makes Dimo-Grit Sharpening 
aeea Pues Stone, the best for steel. 
wheels and grind- Lapat smeo ee 
stones, the Luther nA AE 


shop tool grinder 
pays for itself over 
and over Itis posi- 
tively profitable for 
every shop and too) 
user, all of which 
you can prove free 
This tool prinder is as 
durably built as a high 
grade lathe — rigid, all 
metal construction, en. 
closed shaft drive, dust- 
proof bearings — noth. 
ing to wear out. Runs 
easy as sewing machine 
— foot and engine 
power. Too! rests and 
attachments give 
proper bevel, plane bits. 
chisel, twist drills. etc 


Over half a million 


3 
14 MACHINES IN ONE 
Luther Grinders are 


now in use— Try a Luther Shop Grinder free for E EEEE © NERAVA E =e i ae 


30 days. You will find it is a wonderful saver of 
À Luther Grinder Mfg. Co., 166 Michigan St., erare e 
work, time and money Send back the coupon today Please send me 40 pago free DOSK Jij ustra GE aie 


oO ! (i 8 — ` t 
Luther Grinder Mf g. Cacia rial should Í decide toda Te aan under any obllatioon gg 
O g $ 
N COOSA O OR eee Seber eres emesesecscbBesesecces cuscsesbeeee Senet 
170 Michigan St., Milwaukee, Wis. 7 ori a a F 


ADDRESS .......... 


4 k 
Retum this coupon 
today. You can't 
afford not to find out 
about this labor-saving 
machine. Tear out the 
coupon VOW. inal 
Fas 
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unless quality 1s 
considered 


ANALY 
ANY 
VANS 


AVAL 
AL 
VS 


We make 


ly the finest and 

i. é greatest variety 

if of files in the 
: world 


HENRY DISSTON & SONS 


Incorporated 


Keystone Saw, Tool, Steel and File Works 
PHILADELPHIA 
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LEIMAN BROS. ROTARY POSITIVE 


Blowers 


— and 


Vacuum 
PUMPS ieie 


tion with gas, oil or coal burning 
furnaces, supply the necessary hot 


blast for blowpipe brazing, soldering, annealing forging, also used for 
clearing, 


WIRELESS SPARK GAPS 


as well as for 


VACUUM CLEANING 


agitating plating and other solutions aerating, testing, assaying and other 
laboratory work. 


q If you have a motor or engine, you can make up a powerful 
vacuum cleaning outfit yourself. You can use it also for 
blowing dust and dirt out of motor armatures and other 
machinery. 

@ Capacities range from 2 to 338 cubic feet per minute re- 
quiring from 149 to 15 horse power; vacuum 1 to 20 inches; 
pressure 1 oz. to 10 lbs. 


@ We make the smallest machine in the world among our 
various sizes. They are especially adapted for use on all 
sorts of automatic machinery. 


Get our Blower Catalog, No. 82 or our Vacuum Catalog, No. 83 


LEIMAN BROS. 


62 AC JOHN STREET NEW YORK, U.S.A. 


Works, NEWARK, N.J. 
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The rE Man 


Your Fu Depends 
On Yourself 


A few years hence, then what? Will you still be an untrained, underpaid 
laborer, or will you be a specialist in your chosen line of work where you can eam 
more in one day than the untrained man earns in a week? 


Your future depends upon yourself. You must decide now. To hesitate, to put it off, 
or to be undecided means that you must plod the hard road of disappointment, poverty, and 
failure. To mark and mail the attached coupon is the first step to promotion and success. 


The only way to keep out of the dollar-a-day class is to get the special training that will 
command the attention and a better salary from the man higher up. The International 
Correspondence Schools have shown to thousands the way to positions of power and 
increased salaries. They can do the same for you. 


OA E E E a E a E E a a a a a a a a e E a a a E a a a HO 
International Correspondence Schools 
Box 930, Scranton, Pa. 


Your future is before you. Are you inter- 
ested enough in it to learn how the I. C. S. can 
fit you for a real big job? No matter where you 
live, how little you earn, or what your previous 
education has been, the I. C. S. have a way of 
helping you. For over 21 years the I. C. S. have 
been helping young men to increase their earn- 
ings and to rise to positions that insure a better 


Please explain, without further ee ae on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 
Mechanical Engineer 
Mechanical Draftsman 
R. R. Construction 
Concrete Construction 
Architect 
Contracting and Build'’g 


ectric: ngineecrin 
Electric Lighting 
Electric Railways 
Electrician 
Electric Car Running 
Dynamo Foreman 


incom Mining En Plumbing and Heating 
7 nia neer umbing a eating 
= S Telephone pert Chemist 


The 400 or more letters that are sent to us 
every month reporting increased salaries, prove 
our ability to help you. 


Choose a high-salaried future and 


Mark and Mail the Conpon NOW. 


Saleemaaship 


St. and No. 


City CC Staue 
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(EE EEEE ee ee eee ee eee 8888 @ 


. e®> SSH HHHHHHH HHS HHHHHHOHHH HHH HHH DO Oy 


ELECTRICIAN AND MECHANIC 


Preserve Y our 


ELECTRICIAN 
and MECHANIC 


q How often have you wished to read an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 

ractical binder. You can now have your ELECTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 
with advertising matter, or eighteen numbers without 
advertising matter. 


@ The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. Itis 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


q No punching of holes is necessary—just a slight slit between the pages with a 
pen knife, the insertion of a metal clip, and the magazine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@ The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


@ Merely send us your name and address on a slip of paper. Simply say, “Send me your 
binder. I enclose $1.00.” The binder will be sent promptly, all charges prepaid. Or send 
us $3.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue - Boston, Mass. 
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PHOTOGRAPHIC 
= BOOKS == 


American Photography Handbooks 
Price, post-paid, 10 cents each 


Retou for Amateurs.—This is a new edition, pub- 
lished October 912, and incorporating the cream of several 
a articles by Mr. Rinckwite in addition to a revi- 

the original Woodman essay. Making a retouching 
rege zils; brushes; retouching medium; the stroke; 
filling in en ects: remodeling the features, etc. Illustrated 
with many ‘jae and photographs and easily under- 

stood rate by LOTO. 
2. The Secret of Exposure.—An entirely new monograph 
photograp this apka inportant topie, rarer Ann mo tpi subject 
togripi with a e scheme of exposure 
Fre t treatment is s full and not difficult for 

E toner to follow. Published October, 1912. 
edition replaces the old Camera and Darkroom Tables. 


3. How to Take Portraits.—Necessary accessories and 


4. How *o ‘Make Poikaa at on Bromide i and Gaslight 
Papers.— What an sag on re is; a sopie da light meth- 
od with on ordinary kodak; Rome mad e ree fa focusing; 

t table; manipulat tion of the paper; a lens 


shutter; exposure; opment; dodging; bolting cloth; 
reduction; intensificati tion; Re tus and accessories; 
g an extension cone; ensers; how to make an 


lantern for artificial lig light; how to make a fixed- 
focus coger. 

S. A Manual of Photography.—Elementary chemistry 
and ight action; choosing an outfit; lenses; accessories; 
the dark»om; manipulating the camera; exposure; stops 
or diaphragms, and how to use them; development by 
Epecin and by the tank system; fixing; washing and 
drying; printing; trimming and mounting; portraits in a 


6. Practical Development.—What the plate or film is; 
theory of development; the needed tools; the reducing 
agent; the erator; the preservative; the retarder; 
water; temperature; cleanliness; the properties of nega- 
tives in detail, such as density, contrast, etc.; under- and 
overdevelopment; causes of defects; modifying a developer; 
preparis the solutions; one-solution developer; four-tray 
method; factorial development; film development by 
a bel tank. 


Popular Printing Processes.—Making trays; blue- 
ating; formulas for blue baat rae ae 5 praning; wash- 
pë blixters: how to tone ing; washing; mount- 
; matt collodion papers and h ow o DA them; printing 
a DOP otelin the ht; chemicals; the han 
of the paper in detail; bromide printing; toning baths. 
8. Hiats on Composition.—Some Principles of Composi- 
tion: nents repetitions n unity; sim a lne; inie 
tion; mystery; studying pictures; 
af forms of composition. The Physiological ear Bases 
of Art. the muscular system of our eyes; moving along a 
horizontal straight line, a vertical, a right angle, inclined 
» an acute angle, an oblique angle, and curves; Ho- 


a 


ta 


garth’s line of beauty; deduction of principles; balance of 
the steslyard; ; linear and aerial perspective; 
conclusions. The Element of Pictorial Composition: 

taste; j ment the view-meter; following impulse; 
studying of composition geo eometrical construction, 
and Japanese so Torma of tion; line, light and shade, 
space 


AMERICAN PHOTOGRAPHY 
213 Pope Bidg. - Boston, Mass. 


A Plier 
that ‘‘Stands Up” 
Under Service 

HAT’S because it’s 
made of good steel, 
correctly tempered; and 
because it’s right in de- 
sign and workmanship. 
The jaws meet accu- 
rately their whole length 
—and are milled to give 
; A ample room for cutting 
r.S.&W.No.500 large, insulated wire. 
Always look for the trade-mark shown at the top 
of this page,"‘The MARKof the MAKER.” Itiden- 
tifies the most complete line of box-joint pliers, lap- 
joint pliers, and splicing-clamps manufactured. 


Every tool bearing thist rade-mark is fully guaranteed 
apan ey defects of material or workmanship. 


This Book is Yours 
for the Asking 


| The ‘Mechanics’ Handy 
| List” will tell you all about 
| our guarantecd tools for Elec- 
| tricians, Machinists, Carpen- 
| 


-e m  — > 


PSW 


MECHANICS’ 
HANDY LIST 


ters, Tinsmiths, etc. What’s 
more, it has 35 pages of handy 
reference tables and other 
valuable information. 


A post-card will bring it. 


MANVUTACTURERG 


egg adh RA | 


a 


The Peck, Stow & Wilcox Company 
he L st Li f Mechanics’ 
M FRS. Tana Tools Offered by Any Maker 
Southington, Conn. New York, N. Y. Cleveland, Ohio 
Address correspondence to 23 Murray St.. New York City 


A Murdock Receiving Transformer 


makes tuning a positive pleasure. Easily 
and accurately, with the finest distinctions, 
it equals the professional precision of the 
most expensive instruments. 

No. 343, at $8, is worth to 


you every individual ‘cent 
of the price. 


WM. J. MURDOCK CO. 
30 Carter Street i. ke Chelsea, Mass. 
48 Folsom Street, San Francisco 


THE BLITZEN ROTARY 
VARIABLE CONDENSER 


With attachment for use as Wavemeter, $8.00 


Don’t chase away the small amount of energy 
in an incoming signal with condensers which slide 
in grooves and provide a large leakage path on 
every edge of every plate. 

Capacity is large (.0008), and by filling with 
castor oil may be increased five times to .004. Has 
15 rotary and 16 stationary aluminum plates 
nickel-plated brass case and hard rubber top and 
handle (not composition). 


Better send 4c stamps for our complete catalog—today. 
CLAPP-EASTHAM COMPANY 
137 Main Street, :: Cambridge, Mass. 

AYLSWORTH AGENCIES CO. J. J. DUCK 

143 Second St., San Francisco, Cal. 430 St. Clair 8t., Toledo, Ohio 

Western Sales Agenta Central Sales Agent 
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WIRELESS 
Polizor (cabot RECEIVERS 


COMFORTABLE TO WEAR 
SENSITIVE TO SLIGHTEST VIBRATIONS 


SEND FOR BOOKLET 16870 


The HOLTZER-CABOT ELEC. CO. 
Chicago, Ill. Brookline, Mass. 


Based upon its reputation in 


WIRELESS 


Operation-Theory- Practical 


Beginning March 8, we will 
give a complete three months’ 
course to all students wishing 
to qualify for the summer posi- 
tions, at a low rate of tuition. 


WE ALSO TEACH 


Railroad and Commercial Telegraphy 


CALL WRITE TELEPHONE 


Boston School of Telegraphy 


18 Boylston Street Boston 
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Ə) & MECHANIC G 


(Trade Mark Registered U.S. Patent Office) 


INCORPORATING 
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$1.85. Other Countries, $2.10. Single Copies, 15 cents. Subscribers wishing to have their addresses changed must pve both 
fe) 


leo addresses. Notice of change of address must reach us by the first of the month to affect the number for the month 
Ad ising rates on application. Last Form closes on the first of the month preceding date of publication. Contributions 


on any branch of electrical or mechanical science, ially practical working directions with drawings or photographs are solicited. 
o manuscript returned unless postage is enclosed. F All communications should be addressed SAMPSON PUBLISHING CO., 
221 Columbus Ave., Boston, Mass. 


ELECTRICIAN AND MECHANIC may be obtained from all newsdealers and branches of the American News Co. 


Copyright 1913, by. the Sampson Publishing Company 
Entered as Second-class Matter July 13, 1906, at the Post Office at Boston, Mass., under the Act of Congress of March 3, 1879 


VoL. XXVI MARCH, 1913 No. 3 


TABLE OF CONTENTS 


Construction and Operation of a Decremeter . . . . . . . A.S. Blatterman . . . 137 
Mechanical Drawing. Isometric Projection . . . . P. LeRoy Flansburg and L. Bonvouloir 142 
Modern German Steam Turbine Generators. . . . . . . . FrankC. Perkins . . . 146 
Action of Hytone Gap . . ........ . . . . Ashley C. Zwicker . . . 147 
Notes on the Uses of Angle-Plates. . . . . . . . . . . AlfrdPar. .. .. 149 
Professor Fessenden Addresses the New England Wireless Society . . . . . . . . . . 153 
A High Voltage Insulation Testing Outfit . . . . . . +. . Chas. F. Fraasa, Jr.. . . 155 
A Railway inthe Air. . . 2... . . 1... CSL AL James. . . . . 158 
A Small Case-Hardening Furnace . . . . . . . . . . . Owen Linley . . . . . 189 
First Talk Over the Telephone . . . . . . a a a a a ee ee 160 
Making Brass Bearings. . . . . . aaa’ a OS Sregor” a... . 161 
Perpetual Motion. . . 2. 2. 1. 1... CORR Howgrave-Graham . 166 
Gear Wheels and Gearing Simply Explained . . . . . . . Alfred W. Marshall. . . 169 
Influence of Antique Models on Present-Day Furniture. . . . . Paul D. Otter . . . . 175 
Induction Motors and How They Work . . . . . . . . . Norman E. Noble . . . 18i 
The Dibble Triple Valve for Railway Train Air Brakes . . . . O.J.Grimes. . . . . 188 
A Storage Battery Hand Lantern . . . . . . . . . . . James P. Lewis. . . . 189 
Wireless as an Aid to Safety at Sea A Wee st e en o a e ee ae a e SO Oe ee 
Some Practical Hints about Wireless Stations . . . . . . . H. Winfield Secor . . . 191 
Becoming a Commercial Radio Operator Eo e HRA cae tes a oe GR a a a ae wee 1S 


Questions and Answers . . . . . a a a a a ee wg 198 


x ELECTRICIAN AND MECHANIC 


A “GLOVE-FITTING” PLIER 


Yes, a scientifically constructed tool made of DROP-FORGED TOOL 
STEEL that is scientifically shaped to fit your hand like a glove. It’s 
a “Red Devil” Diagonal Plier 5 inches long, GUN METAL FINISH. 
It’s the real, only and last thing in plier making. 


Note scientifically shaped 
handles 


Note shape 
oj the 
Aa ndiles 


Not knurled or checked. but 
“DENTYNE” MILLED 


Nearly all hardware dealers have iton sale now. Ask your dealer to 
show you No. 942 ‘‘Red Devil’’ Plier. The new shape tool If you can’t 
get it locally,send us your dealer’s name and 80 cents and ONE only ampie 
pair will be sent you, postpaid. But try your dealer first, so as to see what 
you are buying. 


SMITH & HEMENWAY CO. 


160 CHAMBERS STREET - - NEW YORK CITY, U.S.A. 
(For Linemen’s use, our No. 1650 “Red Devil” Bonded Plier is it ) 


YOU ARE WORKING IN THE DARK 


Without calibrated instruments. If you have an inductance coil 
and a condenser of known values you can measure the decrement, 
wave-length and calibrate other apparatus. To standardize these 
instruments they must be measured; calculations are inaccurate. 

We have every facility for making accurate electrical measure- 
ments. We will calibrate your own instruments and furnish capacity 
and inductance curves at the following prices. 


Calibration of a variable condenser at 10 points.. $3.00 


Calibration of a condenser at 1 point........... 1.00 
Calibration of an inductance coil............... 1.00 
Each extra point on a variable coil............. 50 


Send for free circular containing valuable information 
about measurement of wave-length, decrement, etc. 


THE BENEDICT & DOOLITTLE CO. 


174-176 BRADLEY STREET NEW HAVEN, CONN. 
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CONSTRUCTION AND OPERATION OF A DECREMETER 
A. S. BLATTERMAN 


In the January issue of ELECTRICIAN 
AND Mecanic, Mr. H. B. Kirtland 
explained a method of determining the 
logarithmic decrement. As he points 
out, there are required for the work (1), 
a calibrated wave-meter, and (2) either 
a calibrated hot-wire ammeter or a low- 
resistance galvanometer and platinum- 
tellurium thermo-element. 

It appears to me that while his method 
is technically all that is claimed for it 
in point of accuracy, etc., it is not, in 
general, suited to the use of the amateur 


Fig. 1 


telegrapher who seldom, has access to 
apparatus of the above character. And, 
moreover, granting the availability of 
the necessary apparatus, the final deter- 
mination of the damping coefficient neces- 
sitates calculation. I therefore recom- 
mend the following apparatus and meth- 
ods, adapted from the Marconi decre- 
ment determinations, to be used by the 
amateur, and these in at least one in- 
stance permit the reading of decrement 
direct from a table which is here furnished 
for the purpose. In another instance 
the plotting of the resonance curve and a 
popular method of determining the decre- 
ment from it are described—all this 
without the use of ammeter, galvanome- 
ter, thermo-couple or calibrated wave- 
meter. 
THEORY 

Any method of procedure must, if it 

will lead to the desired results, be essen- 


tially one which involves a determination 
of a relation between the current values 
in the wave-train and the time or period 
of oscillation. This is evident to students 
of the subject. Though this may at first 
seem to be a rather hopeless task, a little 
thought will show that while it may not 
be possible directly to measure instan- 
taneous current values or to take the 
time of oscillation, the effects produced 
by the current and the elements govern- 
ing the frequency are both easily acces- 
sible and definitely observable. 

To be explicit, the phenomenon of 
resonance 1s made use of exactly as is done 
in wavemeter work, and with a few altera- 
tions and additions to the latter an in- 
strument constructed which allows direct 
determinations of the logarithmic decre- 
ment. Such a piece of apparatus is 
known as a decrement meter or simply 
a “‘decremeter.”’ 

It involves primarily a fixed inductance 
and a variable capacity, and in this 
respect it resembles the wavemeter. In 
fact, if the values of inductance and 
capacity are known, wave-lengths may be 
read from the decremeter as precisely, 
though perhaps not so readily, as from 
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the wavemeter itself. Both are instru- 
ments involving the resonance phenome- 
non and incorporating a means of quick 
and accurate adjustment to different 
frequencies. However, the decremeter 
(here described), not dealing with the 
actual numerical values of frequency and 
wave-length, need not have its high- 
frequency units evaluated, although some 
consideration must be given to this 
feature of the instrument in its design. 
For the special use of the amateur it 
must be applicable to the measurement 
of decrements occurring in impulses whose 
wave-lengths are 200 meters or less. The 
following instrument is suitable. 
APPARATUS 

A schematic diagram of apparatus and 
connections is shown in Fig. 2. The 
apparatus there indicated is as follows: 

K=Adjustable condenser 

F=75 ohm head telephone 

D=carborundum detector 

M =a long coil 

N =a shorter coil. 

Also there will be required a double- 
pole, double-throw switch. 

The long coil M is constructed as 
follows: Turn up a round wooden man- 
drel 12 in. in length and 4 in. (scant) in 
diameter and leave the surface of the 
wood unfinished—that is, do not paint 
it or use shellac. Wind with one layer 
of No. 22 d.c.c. wire B.&S. gauge starting 
and finishing 1 in. from the ends. As the 
winding proceeds apply a good glue to 
the mandrel and wind the wire right in it. 
Take off a tap 26 turns from one end of 
the finished winding and another one 
52 turns from the same end and bare the 
wire for the sliding contact shown at E, 
in Fig. 1. C and S in the diagram repre- 
sent the points of tapping. The finished 
coil may be mounted in any convenient 
manner, but precaution should be taken 
to so arrange matters that a short indi- 
cating pointer attached to the handle 
of the slider may move over a scale which 
should be laid out thus. 

On the strip of paper or celluloid which 
is to serve as scale lay off a distance of 
8 in., and divide it into 100 equal parts. 
Mount the scale so that its zero mark will 
be exactly opposite the point marked 
C on the coil and its 100 mark at some 
point D (see figure). 

The smaller coil N has the following 
dimensions: 
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26 turns No. 22 d.c.c. wire, B.&S. gauge 
on wooden mandrel 134 x % in. This 
coil has no slider or taps. All that is 
necessary 1S to bring off the two terminal 
wires to the connecting points shown in 
the diagram. 

The adjustable capacity should take 
the form of a rotary condenser of the 
semi-circular plate type. Its capacity 
(maximum) should be about 0.0005 
microfarads, and any of the several con- 
densers of this size now on the market 
is suitable. 

This completes the apparatus required 
and it should be wired up as shown. 


MANIPULATION 


Turning now to the manipulation of 
the apparatus and the methods to be 
employed in the definite determination 
of the decrement, there are two separate 
processes which recommend themselves. 
The first excludes the use of the small 
coil N, and is dependent upon the plot- 
ting of a resonance curve. The second 
is more mechanical and more rapid, 
though it lacks some of the instructive- 
ness to be gained from the plotting of the 
tuning curve. In either case the under- 
lying principles are the same. 

Method I.—It is assumed that when a 
long coil, such as M is subjected to the 
passing of high-frequency oscillatory 
currents, the potential along it varies 
in direct proportion to lengths along it— 
tf the ends of the coil are neglected. There- 
fore, referring to the figure, the greater 
the distance separating C and E, the 
greater will be the potential difference 
at the detector terminals. 

Set up the instrument some little 
distance from the transmitting antenna 
circuit and excite the latter. Throw the 
switch to position 1—2, and with the 
slider E at about 50 on the scale, adjust 
the rotary condenser until the signals 
in the phone are loud. Now diminish 
the scale reading of E, t.e., move the 
slider toward the point C, and at the same 
time alter the condenser for maximum 
signal strength. Continue this until a 
point is reached where the signals are a 
little more than barely audible. 

Note exactly the reading CE and the 
reading of the condenser. Now change 
the reading of the latter a few degrees, 
say from 2 to 5 degrees, depending on the 
proximity and power of the transmitter. 
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the coil M varies in direct proportion 
to lengths along it; that is, the potentials 
impressed upon the detector, and conse- 
quently the strength of the signals are 
directly proportional to the values of the 
scale readings CE. It is plain then that 
the smaller CE is made, the more nearly 
must the circuit of the decremetcr be 
brought into resonance with that of the 
transmitter—if the detector and tele- 
phone are to respond; and when CE has 
attained the smallest possible value at 
which the signals are still audible and the 
condenser adjusted accordingly, then the 
decremeter circuit is oscillating in a period 
identical with that of the transmitter. 
This is the initial setting and affords the 
first set of readings. 

Now as A is changed more and more 
from this first resonance position the 
circuit is thrown continuously more and 
more out of exact ‘‘tune,’”’ and more wire 
must be tapped off the coil M to obtain 
current sufficient to actuate the detector. 

The method of procedure then is to 
calculate the reciprocals of the readings 
CE, since as K is changed the current 
values in the circuit MV KI diminish 
and CE increases. Also since the wave- 
length is directly proportional to the 
square root of the capacity (A=27Vv LC) 
and since the latter is directly propor- 
tional to the scale readings on the con- 
denser we may compute in each case the 
square root of the condenscr readings 
in degrees (=¥ R). 

Having done this the next step is to 
obtain a piece of cross-section paper and 

1 


as shown in Fig. 3 plot the values of — 
CE 
against the values of vCond. readings 
=VR. The curve obtained is one-half 
of the resonance curve, and is all that is 
needed for our purposcs. Now select 
some point on the curve as “‘1”’ and draw 
through it a horizontal and a vertical 
line, cutting the co-ordinate axes in points 
2 and 3. Read off directly the distances 
marked respectively Xı— X, Yı— Y, 
and substitute in this formula 


cps: 
§=3.1416 
| XV Y2—Y¥}?2 
which gives with accuracy the required 
value of the logarithmic decrement. 


One word of caution. Care should be 
exercised in the selection of the point 


ELECTRICIAN AND MECHANIC 


“1” on the curve. It should be so chosen 


X1 

that the value of the ratio — in the for- 
X 

mula shall not exceed —. As an illus- 


tration, let us take the case actually 
plotted in Fig. 3: 

X =7.0 

X1=0.3 

Y =0.082 

Y1=0.0614 
Substituting in the formula: 

0.3 x 0.0614 
§=3.1416 


7.0v (0.082)2— (0.0614)? 
=0.147 


One objection to this method of deter- 
mining the decrement is that time is 
consumed in plotting the curve and 
errors may enter in the subsequent deter- 
mination of the values required for com- 
putation. It is, however, interesting 
physically, is quite applicable to observa- 
tions on slightly damped impulses, and 
is in use in commercial work. 

The following method is more expe- . 
ditious: 

Method 2.—Set the detector, throw the 
switch in position 3-4, and adjust the con- 
denser K for maximum signal strength. 
Do not have the decremeter too close to 
the circuit being measured, or the final 
value of damping obtained will be larger 
than the true value. When, by adjusting 
the condenser, a maximum response is 
obtained in the phone, note carefully its 
intensity, fixing the strength and char- 
acter of the sound firmly in your mind. 

Then throw the switch to position 1-2, 
having previously moved the slider E 
up very close to position C of Fig. 1. It 
will be seen that the switching change 
has cut the small coil out of the circuit 
and as a result the wave-length of the 
instrument is shortened and the signals 
are no longer audible. They may, how- 
ever, be brought back, as in Method 1, 
by means of the slider E; and this is the 
method of procedure. 

Move the slider back from C toward 
D until the strength of the signals is just 
what has previously been observed with 
the switching connections at 34. It is 
not difficult to thus establish and recog- 
nize two sounds of equal intensities, and 
the process is quite rapid. 
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Note the reading CE on the scale under 
the slider when this is accomplished, 
and refer to Table II, from which the 
value of the logarithmic decrement can 


be read directly. 
TABLE II 

CE ô 
25 Infinitely Large 
30 0.189 
31 0.172 
32 0.157 
33 0.146 
34 0.136 
35 0.129 
36 0.121 
37 0.115 
38 0.110 
39 0.105 
40 0.100 Legal limit 
41 0.097 
42 0.093 
43 0.090 
44 0.087 
45 0.084 
50 0.073 
55 0.064 
60 0.058 
65 0.052 
70 0.048 
80 | 0.041 
90 0.036 

100 0.032 


It may bè well to state that better 
Tesults will be obtained if the decremeter 
and transmitting apparatus are rather 
Widely separated so that the signals 
resultant are not overintense. It is 
Much easier to compare two weak sounds 

two strong ones. 
_ The above method (2) is that embodied 
in the operation of the decrement meter 
Manufactured and used by the Marconi 
pany, and is to be recommended on 
account of its quickness, accuracy and 
simplicity. 

The values of ê determined by the 
methods of this paper are decrements per 
half period, 4.e., for one single oscillation, 
and are to be multiplied by two to obtain 
the decrement per complete period, 
which in no case should be greater than 0.2. 

Note.—Use short lengths of heavy wire 
in making connections. 
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How to Wind Irregular-shaped Springs 


A writer in Pepular Mechanics gives 
the following method of winding springs 
shaped like those on stove lifter handles, 
stove doors, etc., having made a tool as 
shown in the illustration and used it in 
his lathe with good results. 

Each piece A is made of spring steel 
and riveted to a shaft with two rivets on 
one end, while the other end fits into an 
individual notch in the collar C. This 
collar is kept from turning on the shaft 


by a key. Turning nut B up against the 
collar pushes on the ends of the springs, 
causing them to bulge outward in the 
middle. When the proper size is secured 
on these springs, one end of the wire is 
fastened to it and the coil is wound. 
When through winding, loosen the nut 
and slip the finished coil over the opposite 
end of the shaft from the collar. 


A Taper Reamer for Roughing Out Holes 


The drawing herewith reproduced 
shows a first-class reamer for roughing 
out all kinds of tapered holes for valves 
and petcocks. The shank and cutter 
holder D is turned 
from tool steel to with- 
in %e in. of the size 
wanted, then milled 
as shown at A. A 
second cut is taken 
on the milling ma- 
chine, as shown at E, 
leaving arecess to take 
the cutter blade B. 
The screwholes in 
blade should be a little 
large to allow adjust- 
ment for wear, which 
can be taken up with 
strips of paper inserted 
behindit. The holder 
and blade must be 
hardened and ground to size. 


A Taper Reamer 


Debt deceives and destroys many; 
it’s a hole, easy to run into, but hard to 
crawl out of. | 
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ISOMETRIC PROJECTION 


In one of the previous articles of this 
series, it was shown how an object could 
be represented on two or more suitably 
chosen planes. Frequently it is desired 
to produce a pictorial effect when repre- 
senting an object and at the same time 
to preserve the relative proportions of 
the various parts, in order that they may 
be drawn to some suitable scale. One of 
the most common methods or systems 
of doing this is called isometric projection 
or isometric drawing. ‘This method re- 
quires but a single plane of projection. 

In mechanical drawing the object is 
Tepresented on two planes which are 
called the horizontal plane of projection 
and the vertical plane of projection. 
Very often a third plane is also used as 


K 


a plane of projection, and this plane is 


taken perpendicular to the other two 
planes. The projections of the object 
on these t planes are termed the plan, 
the front view and the side view of the 
object. 

`` In tsometric projection or isometric 
drawing it is not necessary to show these 
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Fig. 2 


several views and the plan of the object, 
and instead, a representation is made of 
the object, the view being taken, as it 
were, cornerwise to the observer. In 
other words, the lines belonging to the 
three systems of parallel edges which 
bound all rectangular objects, are drawn 
parallel, respectively, to three axes called 
the isometric axes. This fact is illustrated 
quite clearly in Fig. 1. The figure shows 
the tsometric representation of a parallel- 
opiped. 

To obtain the isometric projection, it 
is supposed that the solid is so placed 
relatively to a plane surface that the 
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Fig. 4 


three surfaces forming the solid angle D 
in Fig. 1 are equally inclined to the plane 
and that the solid is projected into the 
plane, by projectors which are perpen- 
dicular to the plane. The lines BD, AD 
and CD are called the isometric axes. 
The lines BD and CD make. angles of 
30 degrees with a horizontal, while the 
line AD is drawn vertical. When an 
tsometric projection is made, it is evident 
that all edges of the figure or object 
Which are inclined to the vertical projec- 
tion plane, appear shorter than they 
actually are on the object. The length 
Of an edge of the object is to its isometric 
length as 3 is to Y7. Since all edges 
are equally foreshortened, it is usual, for 
Qe sake of convenience, to make the 


€s in an isometric drawing equal to 
their true length. It is not possible to 
Measure directly the angle between lines 
on an isometric drawing. In any case of 
*Sometric drawing, the following rule is 
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adhered to, that all horizontal edges of 


the object are represented by lines making 
30 degrees with the horizontal, that all 
lines are drawn to the same scale, and 
that there is no ‘‘vanishing.’’ The dis- 
tinction between an isometric projection 
and an isometric drawing lies in the fact 
that the zsometric projection has all of 
the lines drawn 0.814 of full scale size, 
while in the isometric drawing all lines 
are drawn to full scale size. 

In isometric drawing invisible lines are 
usually omitted to avoid confusion. It 
is customary to draw shade lines for the 
division between light and dark surfaces, 
and the direction of the light is at 30 
degrees downward to the right. 

When making an isometric drawing of 
any irregularly shaped object, the ob- 
ject should be enclosed in a rectangular 


Fig. 6 


solid and the tsometric drawing of this 
solid should be made before i 

that of the irregularly shaped object. 
After the tsometric drawing has been 
made of the rectangular solid, it is a com- 
paratively easy matter to inscribe the 


ssometric of the irregularly shaped object. 
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SIDE 


TOP 


Fig. 7 


The method of making such an isometric 
drawing is shown in Figs. 2 and 3. Fig. 2 
shows the plan and elevation of a given 
irregularly shaped solid. BCMDLEK- 
JHA is the plan of the enclosing rect- 
angular solid. Fig. 3 shows the isometric 
drawing of the two solids. 

Figs. 4 and 5 show the method of 
drawing the isometric of a circle. Fig. 
4 shows the given circle. About this 
circle, describe the square ADCB and 
draw the diagonals and diameters of the 
square. Through the points at which 
the diagonals cut the circle, draw lines 
as JK, KL, LM and MJ] parallel to 
the sides of the square ADCB. To put 
both squares into the isometric projection, 
Fig. 5, make all lines a similar length, t.e., 
AD in the first figure equal to AD in the 
second figure, BC in the first figure equal 
to BC in the second figure, etc. Now 
draw the diagonals and the diameters. 
Having thus located eight points through 
which the curve representing the circle 
will pass, draw in the curve either free- 
hand or by the use of French curves. 
The isometric of a circle is an ellipse, the 
exact construction of which would require 
the locating of a large number of points. 

Fig. 6 is the isometric of a cylinder 
which is standing on its base. The 
cylinder is circumscribed by a square 
prism and the ellipses which form the 
top and base of the cylinder are simply 


Fig. 8 


circles drawn in isometric projection by 
the method just described. 

Fig. 7 is the front, top and side eleva- 
tions of some carpentry work. The 
tsometric of this same piece of work 1s 
shown in Fig. 8. To obtain this isometric 
drawing, it is simply necessary to follow 
the general principles described in the 
early part of this article. It should be 
noticed that the isometric drawing gives 
a more complete but less detailed picture 
than does the mechanical drawing. For 
this reason isometric drawing egies not 
pretend to supplant the ordinary ortho- 
graphic projection. It is largely used 
when making sketches of machines and 
details, since it is often better and more 
time-saving than is the system | of making 
the three ordinary views. It is particu- 
larly well adapted to any work which 
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does not require a view of the internal 
Construction of the object. 

The problem for this month will be 
to make the isometric drawing of the 
Connecting rod strap illustrated in Fig. 9. 


The three axes are A.X, BXandC X. The 
tsometric drawing should be drawn first in 
pencil, then in ink, and of such a size as will 
make a well-balanced plate. The outside 
dimensions of the plate are to be 10x 14 in. 


A MANDREL FOR FACING NUTS 


F. C. S. 


The shank of this mandrel is turned 
paper to fit the lathe spindle; then a 
ole is drilled, and turned out taper, the 
ttom part of the hole being left straight 
and tapped out. Then the thread is cut 

On the outside to fit the nut. 
At back of the thread, two holes are 
ed crosswise and slots cut into the 


Mandrel for Facing Nuts 


holes. The screw is turned to fit the 

taper hole, and the end is squared to apply 

a wrench. The end of the screw may be 

centered and hardened so that the tail- 

stock center may be brought up to sup- 
it 


This kind of mandrel can also be used 
for turning small castings having a 
reamed hole. In that case, instead of 
the thread on the outside, the end is 


STUDENT 


turned to fit the hole, so that the casting 
can be pushed on. 

When the screw is tightened, the man- 
drel expands, and the nut or casting is 
held tight.—American Machinist. 


Wireless Operator Killed 
FIRST CASE ON RECORD—MAN AT GREAT 
GERMAN STATION THE VICTIM 


New York, December 24.—Wireless 
operators here say that the death of an 
operator in the great German wireless 
station at Norddeich, near the North Sea, 
on Sunday, is probably the first case on 
record of a wireless operator being killed 
at his post. The Berlin dispatches indi- 
cated that the operator, a man named 
Mueller, must have carelessly come into 
contact with the wires employed for the 
creation of electric waves, which are 
charged with such powerful voltage that 
death comes instantaneously to anyone 
touching them. 
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MODERN GERMAN STEAM TURBINE GENERATORS 
FRANK C. PERKINS 


It may be of interest to study the con- 
struction of the steam turbine generators 
of German design of both alternating 
and direct current type, and note the 
method employed for keeping the wind- 
ings cool during heavy load. 

The accompanying illustration shows 


` 


a direct current generator of the Siemens- 
Schuckert type supplying a current at 
110, 440 and 600 volts at the Zentral 
Krefeld. It is directly coupled to a 
Zolley steam turbine having a capacity 
of 1,950 h.p. It will be noted that to 
collect the heavy current—1,135 am- 
peres—a very long commutator is used, 
and to provide against the great centrif- 
ugal stresses when revolving at a speed 
of 3,000 revolutions per minute, steel 
rings are shrunk on over the segments 
in several places. Mica insulation sepa- 
rates the rings from electrical contact. 

This armature is constructed in the 
form of a ventilator or blower, the current 
of air being forced through and around 
the windings by the rotation in the same 
manner as a ventilating fan or turbine 
blower. 

The ventilation of the rotating field 
magnet of the steam turbine alternators 
is very similar to that of the direct current 
armature. These three-phase machines 
are designed for a capacity of 1,020 to 
6,000 k.w. and for pressures of 220 to 
5,000 volts, and are directly coupled to 
Zolley steam turbines constructed at 
Zurich, Switzerland, by Escher Wyss & 
Co. They operate at a speed of 1,800 
revolutions per minute. The current in 


each phase is 724 amperes. Exciting 
current is conducted to the slip-rings at 
a pressure of 220 volts, the exciter dynamo 
being directly coupled to the extended 
shaft of the alternator outside the main 
bearing and mounted on the extender 
sub-base. 
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Short Rules for Price Making 


To figure the profit on an article cor- 
rectly, subtract cost from selling price, 
divide the result decimally by the selling 
price and the result will be the true profit. 
Thus: Cost, Rs. 10; selling price, Rs. 
15; profit, Rs. 5; and Rs. 15 is contained 
in Rs. 5 .333 times, showing a profit of 
33% per cent., and not 50 per cent., as 
some think. The same calculation ap- 
plies in making so many percent. discount 
on your clearance sale. 

We give the following short and simple 
way by which goods can readily be 
marked at any of the percentages com- 
mon to business: 

“To make a profit of 1638 per cent., 
add 20 per cent. to cost. 

“To make a profit of 20 per cent., add 
331% per cent. to cost. 


“To make a profit of 33% per cent., 
add 50 per cent. to cost. 


“To make a profit of 50 per cent., add 
100 per cent. to cost.” —The Fixture. 


For Drilling Hard Steel 


Use turpentine instead of oil. The 
drill will cut much better. 
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ACTION OF HYTONE GAP 


ASHLEY C. 


A quench spark is one which causes 
the primary oscillation of a radio trans- 
mitter circuit, that is the condenser, the 
spark gap, and the primary of the helix, 
to cease oscillating when the secondary 
of the helix has attained its full ampli- 
tude of oscillation. A sketch will illus- 
trate this fully. Fig. 1 shows the primary 
and the secondary oscillations of an ordi- 
nary spark set in which the primary ex- 
cites oscillations in the secondary, which 
in turn again renews the train of oscilla- 
tions in the primary circuit. This causes 
Serious loss of energy from the heating 

of the spark gap, due to the constant 
sparking. Fig. 2 shows the primary and 
the Secondary oscillations of a quench 
spark system. This is attained when 
the Spark gap quickly cools sufficiently 
Cause the path of the previous spark 
Ir assume its natural high resistance. 
n this case the primary oscillations 
C€ase, while the secondary circuit con- 
ares to oscilla te at its own natural 
lod until the energy in it has been 
radiated. 
The quenched spark is very efficient 
is much sought for wireless work; 
and when we can combine the quenched 
Spark with a high-pitched note, we have 
we very important assets for good wire- 
“Ss work. This high-pitched note has 
pen produced in several ways. We 
Ve the shunted arc, the rotary gap, 
and the high-frequency alternator. Each 
has its advantages as well as its disad- 
dint tees: The shunted arc requires 
3 ect current of an uncommon voltage 
nd needs very careful and constant at- 
the tion. Besides, the oscillations are of 
A e ultra audibility variety, being far 
Dove the reach of the human ear or the 
nsitiveness of a telephone diaphragm 
ae requiring to be broken into groups 
t either the receiving or the sending end. 
Toe 500-cycle alternator used by the 
Clefunken Company has the disad- 
Lantage of not being able to work to the 
gher powers. This set works on the 
Principle of one spark per alternation, 
and so the whole energy stored in the 
Condenser per alternation is discharged 
across the gap in one spark. This spark 
makes its first jump at one point, and 
when larger powers are used, the energy 
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is sufficient actually to tear out small 
bits of the copper surface of the gap, 
causing poor quality of tone and lower 
efficiency. 

The new ‘‘Hytone”’ gap, as manufac- 
tured by a well-known firm engaged in 


_construction of wireless apparatus, has 


several marked advantages which we 
will here enumerate. First: The gap 
can be worked on any commercial fre- 
quency of alternating current, thus doing 
away with the expensive special alter- 
nators on motor generator sets. Second: 
The potentials used in connection with 
the gap are very low, insuring safety of 


Fig. 1—P. and S. Primary and Secondary, Or- 


dinary Spark. 
Fig. 2—P’. and S’. Primary and Secondary, 


Quenched Spark. 


handling and eliminating breakdown of 
condensers. Third: Efficiency is very 
high with this type of gap, comparing 
favorably with any commercial apparatus 
now in use and being approximately 
double that of the ordinary spark set. 
Fourth: The gap is practically noiseless 
in operation, doing away with the loud 
reports and flashes of the spark sets. 
Patents have just been allowed for the 
method of producing the tone effects 
as well as covering several of the me- 
chanical features of the gap. The gap 
consists primarily of two segmented 
copper discs, one stationary and the other 
rotary. The condenser discharges across 
the gap (which, but for the segments, 
would be continuous throughout each 
alternation) are divided into groups, the 
number of groups per second producing 
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the tone. The discs are made of copper, 
as copper is a better conductor of heat 
than other metals except silver. 

We shall here consider the gap designed 
for a 1 k.w. set. In this gap each disc 
has 36 segments and a speed of about 
1,800 revolutions per minute. This gives 
us about 1,080 groups per second, or 8 
per alternation, 16 per cycle. Each 
‘group has 25 to 30 highly damped sparks, 
depending on the amount of condenser 
we are using. Were we rotating plain 
discs instead of segmented ones, we should 
have not groups but a continuous train 
of damped sparks throughout each alter- 
nation of a frequency of about 60,000. 
These are reduced, due to the segments, 
to about 30,000, but this, as we know, is 
above audibility and of practical use 
only for telephone work. 

This same gap may be used with direct 
current of 1,000 volts, and will show 


Fig. 3—Action of Gap and Voltage Across it 


slightly better efficiency than the alter- 
nating current. In fact, the advantage 
of direct current over alternating current 
seems to be great enough to justify, in 
larger sets at least, the installation of a 
mercury arc rectifier. But the sets so far 
manufactured are for alternating current 
60 cycle, and operate with an efficiency 
of 60 to 70 per cent., producing a high- 
pitched note. The rotating disc con- 
stantly brings cool copper in place of the 
heated spot, thus keeping up the high 
resistance of the gap and producing the 
quenching of the sparks. Also, instead 
of the whole energy of one alternation’s 
being discharged at one time, it is dis- 
charged in 8 groups, or 250 sparks, thus 
allowing higher powers to be used. 

A sketch will perhaps show the action 
of the gap and the secondary voltage 
across it. The magnetic leakage trans- 
former is so constructed that the second- 
ary voltage does not follow the sine 
curve of the supply but assumes a form 
following closely the heavier line of the 
sketch. From the beginning of the 
cycle the potential rises rather sharper 
than the true sine curve, but as the iron 
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approaches saturation the curves flatten 
out, being flat on top and continuing 
so until almost the end of the alternation, 
then dropping sharply as at the begin- 
ning. Of course, working under load, 
the potential across the terminals and 
the gap is the same, and when a spark 
passes, or about 200 times per alternation, 
it is about zero. 

This rapid rise and fall of potential 
cannot follow the windings far into the 
coils, but is choked, causing an actual 
difference of potential of full secondary 
voltage across a comparatively few turns 
at each end ‘of the coil. To counteract 
this, the first and the last 250 turns of 
secondary winding are spaced with extra 
insulations between layers. This effect 
is usually spoken of as the high-frequency 
current backing into the secondary. In 
operating the Hytone gap, the manufac- 
turers strongly recommend adjusting 
the length of the gap while not in motion, 
as otherwise there is liability of the two 
discs’ running together, the segments 
interlocking and causing serious damage 
to the gap. 

It should be stated in passing that the 
shorter the gap the higher the efficiency 
will run, but the set should not be run 
on short gap when out of tune, as the 
whole energy is then being used up in 
heating the gap, and the copper will ex- 
pand, causing the discs to catch, as men- 
tioned before. 

An interesting and instructive appa- 
ratus for studying the frequency of oscil- 
lations can be made by rotating a vacuum 
tube at a speed about synchronous with 
the speed of the Hytone gap. By con- 
necting the tube through the bearing 
with one side of the gap, the tube will be 
lighted at each group of sparks; and by 
observing closely in a dark room, the 
number of sparks per group may be 
noted. The tube may be enclosed in a 
box painted black inside with a window 
for observation, the tube being mounted 
on a disc inside the box and belted to a 
motor mounted on top. Or, if one has not 
the extra motor, it may be driven by the 
same motor that runs the gap by means 
of a rubber band around one of the coup- 
ling discs. 


You have pleasure when you please 
another—profits are shared by you to- 
gether. 


ELECTRICIAN AND MECHANIC 


149 


NOTES ON THE USES OF ANGLE-PLATES 
ALFRED PARR 


The term “angle-plate” is given to an 
accessory much used in every workshop 
where metal is tooled—from the heaviest 
class of marine work down to the smallest 
model. It is usually made of tough cast 
iron, and has its adjacent sides accurately 
machine-faced, so as to form a right angle 
(90 degrees). These most useful ap- 
pliances deserve consideration, and for 
convenience may be classified in two 
sections. First, those employed on rect- 
angular surfaces at the planing, shaping, 
and milling machines, also for supporting 
work to be bored or drilled. The second 
class can be called “lathe angle-plates,”’ 
Which, indeed, are capable of a further 


) Vision, as those employed on general 
athe work, and those made expressly 
OT special work at the lathe. 
_ t will be seen that there are advantages 
be obtained by these distinctions 
peculiar to each section. For instance, 
: frequently occurs that almost every 
Vailable inch in a rectangular angle- 
of te is in requisition when certain classes 
th Work are to be planed or milled, and 
© same may be said when it is required 
th Support the same pieces of work at 
© drilling or the boring machine. 
m This inconvenience, however, is not 
ae &eneral in lathe work, hence the neces- 
Y for the above divisions. It will not 
of Without interest to discuss some forms 
th Plates designed for general work, in 
a first place, and consider those of a 
| Te special character afterwards. Figs. 
and 2 illustrate an ancient and a modern 
ite ie Plate respectively. Fig. 1 has had 
(G Weak back broken through too much 
Ting in the pattern—a defect to be 
gain referred to. 
t will be seen that Fig. 2 is a more 
i Cal design—the length of the plate 
mio bout twice the depth; it is provided 
th cored slots of a rectangular form, 
‘Paced at fairly uniform intervals; there 


Fig. 1. 


Showing a Weak Angle-plate 


Fig. 2. A Modern Angle-plate 


‘is a good fillet, and each end is tied with 


a substantial web to prevent any possi- 
bility of warping. This plate was re- 
cently purchased; its weight is 47 Ibs., 
and for general work at the planing ma- 
chine, the shaper, or drill it is quite in 
place, and is none too strong to resist 
all the strains to which it is there sub- 
jected. Now a 34 in. bolt, having a 
squared neck, is a little over 1 in. meas- 
ured diagonally, and although 34 in. 
bolts are very strong, yet there is no 
margin of material left to prevent their 
turning even when used in an angle-plate 
7x7x15in., such as is given in Fig. 2. 
When this happens, it is necessary to 
hold a spanner on the head of the bolt 
to prevent its turning; but the work is 
frequently of such a character as to 
require holding in position, and a second 
pair of hands must be engaged to assist 
with it. This is always best avoided, 
and, indeed, could be in the above case 
if the slots in the angle-plate were of a 
smaller size. 

Why is it that cores 1 in. wide should 
be put in so small a plate? The only 
answer is—that there is no agreement 
in the dimensions of the slots in machine 
table, therefore the slots in angle-plates 
are made to agree with the largest tables. 
Our readers may never require an angle- 
plate weighing 47 lbs., but they will re- 
quire true and reliable plates nevertheless. 
Such plates may be purchased or ‘‘made 
to order,” but are better still if made 
by the amateurs themselves. Small 
angle-plates can be cast and tooled, 
leaving out the consideration of holes 
until their proper position can be located; 
then, and only then, should holes be 
drilled. By thus carefully considering 
how the plate is to be fastened down on 
one face, and how the work can best be 
secured on the other, the plate will be 
kept in its most reliable condition, t.e., 
always true. 
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On the other hand, if cored holes are 
decided upon, they should always be as 
few and as small as is consistent with 
the dimensions of the work they are in- 
tended to support and the machines at 
which they are to be used. 

An angle-plate with surfaces well 
riddled with holes can be bought cheap 
enough at a dealer’s, but too much 
accommodation in these appliances may 
quickly prove to be worse than none, 
especially to an amateur, whose work 
is always particular, and whose bolts 
and tools are small and delicate. The 
most skillful mechanics will never use 
an angle-plate without first overhauling 
it, that is, all burrs are removed and a 
reliable try-square is applied to the faces; 
even after the plate is fastened down, a 
further test for truth will be made. This 
shows that the plates are sometimes bent 
by an overstrain, and when this occurs 
thin strips of paper are used for packing, 
and the plate secured hard down, and 
then tried at different points with the 
square until the plate is true. There are 
two causes for a bent plate—one, abuse; 
the other shows a permanent weakness. 
Obviously, the packing inserted will do 
the surface no real good, and after a time 
the surfaces must be re-tooled and made 
true again. 

If matters could remain thus, no fur- 
ther overhaul would be necessary; but, 
unfortunately, after truing a bent plate, 
it is made a little thinner, and therefore 
a little less liable to resist bending. It 
will now be clear that original plates— 
to do good service—must be thick and 
well tied with fillets and webs to keep 
them accurate. 

The great disadvantage of using an 
angle-plate at the lathe is owing to the 
increased weight overhanging the spindle 
nose; the smaller the lathe, the greater 
this defect is to be seen. It will be 
noticeable in different ways, the most 
frequent one being an increased vibration 
of the whole lathe, especially when the 
gearing is out of use. Another thing 
will be the heating of the front bearing, 
because of the downward pressure on 
the spindle neck. Journal bearings, be- 
ing provided with a shoulder fitting each 
end of the brasses, offer the most resist- 
ance to this vertical thrust, and if the 
cap is given a little extra grip, the vibra- 
tion will be considerably diminished. 
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Conical bearings are so sensitive that an 
oval bearing will quickly be formed if 
any slack whatever is allowed at the 
front end of the spindle cone. 

When turning has to be done the hori- 
zontal thrust can generally be given a 
considerable help by placing a drill be- 
tween the work and the poppet center. 
Cored work can be similarly treated, or 
a thin shaft used instead of the drill. 
Articles to be turned and bored while 
thus carried on an angle-plate give the 
best results when bored first, in which 
case a fitting shaft or mandrel can be 
inserted. This ensures the work being 
tooled concentrically, and permits of 
deeper cuts being taken. 

There is still one further suggestion 
respecting the downward thrust on the 


Balance weight 
bere 


Brachel % be 
lurned and 
bored 


Lathe calch ‘on, 


face -plate += 


Fig. 3. Showing the Use of the Angle-plate in 
the Lathe 


spindle neck, and that is to place wood 
blocks in the lathe gap and then drive in 
a wooden wedge between the blocks and 
the rim of the faceplate, the lathe being 
first started, and the rim of the plate 
oiled before the wedge is inserted. 

Now the unfortunate thing is that 
small lathes are ever provided with gap- 
beds, the gap being bridged over by a 
satisfactory plate, which can be secured 
so that the bed becomes as rigid as one 
made solid. It is, however, when the 
gap 1S open that the trouble may com- 
mence; the saddle is robbed of an im- 
portant part of its support just at the 
time when it is most needed—that is, 
when overhanging work has to be tooled 
while riding on an angle-plate or other 
device. This brings the builder to the 
second order of plates—those to be used 
exclusively for lathe work. 

It will be seen by referring to Fig. 3 
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that faces A and A1 are tooled parallel 
to each other and at right angles to B, 
and that by fixing the work on the 
table A1 instead of the face A, the face B 
can be turned inwards towards the center 
of the faceplate. By this alteration the 
advantages are threefold—more room 
for bolts, little or no overhang (therefore, 
less wear and vibration), and the bed 
bridge kept intact. Compare Figs. 3 and 
6, which represent a piece of work from 
the same pattern. 
The above points should be sufficiently 
conclusive to warrant the adoption of 
method by all readers who have 
small lathes and who have been content 
to use one angle-plate for all purposes, 
such a plate being dressed only on its 
adjacent sides. 
Work Jo be 


or mille 


la nec 


S wivelling 
angle plalfe__ A 


Fic. 4. 


In works where it is the practice to 
ufacture a specialty, such, for in- 
tance as brass valves and cocks, then 


‘pecial angle-plates are necessary. The . 


Pattern for the plate is designed to carry 
Me particular piece of work, in which 
nse the plate is converted into a ‘‘hold- 
& jig,” and the castings are simply 
Placed on the jigplate and are self-set, 
ing only to be clamped down. 
other form of angle-plate is shown 
ol Fig. 4, which is really a combination 
Ot two plates fitted face to face, one of 
Uch is capable of swivelling on a turned 
Pin P. It will be seen that the face of 
the plate A is divided into degrees of a 
arcle and the plate B fitted with an 
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indicator. By this arrangement the 
exact position of any ace can be 
determined and any desired angle ob- 
tained with precision without the neces- 
sity of first marking out the work, as 
is the case in the ordinary way of working. 
Two plates used in this way considerably 
facilitate the output in some classes of 
work. Take the example illustrated 
in Fig. 4, which represents a ‘‘strip” for 
a machine slide, which requires tooling 
on each of the four faces. There will 
be two ‘‘settings’’ of the work instead 
of three, because the angular surface 
can be swivelled into the horizontal 
plane, and there treated without altering 
the cutting tool. While for amateur 
milling—where it is practised—slab cut- 
ters can generally be utilized, instead of 


Specia! 
angle plate 


— — Vec-blocks 


Fic. 5. 

purchasing special cutters for angular 
work. Readers who may not have the 
convenience of an accurately divided 
wheel can get the angle-plate done, t.e., 
graduated, at any reliable tool-makers, 
or, if they choose to dispense with the 
indications, they will have to mark out 
their work first and then use the swivel- 
ling-plate, locking it in position, as shown, 
and testing by the use of a surface gauge 
on each surface to be tooled. 

The above combination of plates is 
equally useful at the drilling machine 
whenever holes are to be made at an angle, 
either to each other or to any given sur- 
face. By having radial slots suitably 


cast to plate: 
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placed in each plate, and a bolt placed on 
either side of the center-pin, ample sup- 
port is given for almost any class of work. 

There are many pieces of work which 
could be accomplished at the drilling 
machine quite satisfactorily if ‘special 
angle-plates” could be used. This, of 
course, could not be considered for single 
jobs, but where examples recur they 
should always be considered. 

A simple case is to bore or drill a deep 
hole in a cylindrical shaft. Ordinarily, 
this would be mounted in a ‘‘self-centering 
chuck,” or a “bell chuck” in the lathe, 
while the outer end of the shaft would 
require a ‘“‘stay” or “boring collar stay” 
to support it. An ordinary angle-plate 
could be used and a pair of V-blocks 
taken from the marking-out table; but 
when a number of these shafts require 
drilling, then it is advisable to cast a 
pair of V-blocks to an angle-plate, and, 
after planing, shaping, or milling up the 
surfaces, the plate is ready for use with 
just a bolt and a clip with which to secure 
the shaft in place without setting. This 
arrangement is shown with a shaft ready 
for drilling in Fig. 5. It will be seen 
that the extremity of the shaft stands 
on a center point; this is to ensure the 
shaft’s being properly located axially in 
alignment with the center òf the drilling 
machine spindle. 

Another example is illustrated in Fig. 6, 
representing a bracket to be bored in 
two parallel holes, and the bosses to be 
faced and tooled, as in Fig. 3. In a usual 
way this would be considered pure lathe 
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work: the bracket would be mounted 
upon an angle-plate after the base had 
been tooled either by shaping or milling, 
and the holes drilled, bored, and reamed. 
Afterwards the bracket would be fitted 
with a mandrel and mounted on the lathe 
centers, each boss being tooled in turn. 
Now by using an angle-plate in the way 
illustrated, all the tooling can be accom- 
plished at a drilling machine quite satis- 
factorily. 

If the brackets are to be anything less 
than 34 in. bore they can be more reliably 
tooled when the bosses are cast solid; 
the drills can also be run at a much higher 
speed and with less damaging effects. 

In this case the angle-plate is fit 
with an indicated disc controlled by a 
“central pin” and ‘‘dowel pin” for 
further security. The angle-plate proper 
is bored for the pin and counterbored a 
little to receive the disc. The drawing 
is simple, and should fully explain the 
arrangement. It is by this principle, in 
which boring bars taking a bearing in the 
machine table, that drilling machines 
can compare favorably with lathes on 
many jobs of a similar kind. (See also 
Fig. 3.) Of course, the angle-plate in 
all work of the above character remains 


Angle plate 
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in a permanent position until all work of 
a given pattern has been executed, for 
by so doing the original dimensions are 
accurately repeated in each example 
without any possibility of error; the 
appliance, therefore, resolves itself into 
a “Jig,” illustrating a method of working 
now fast becoming universal. 

It will be seen that the same appliance 
Could be used at the lathe without altera- 
tion, but nothing would be gained unless 
a turret carrying all the required tools 
Were employed; then, of course, the 

the would surely make a decided gain, 
use it would be much more easily 
manipulated. 
angle-plate of a special character is 
given in Fig. 7, illustrating a piece of work 
to be tooled on four faces without removal 
When once properly set. The example 
ven has to be bored and screw-cut on 
the two opposite ends BD, while CA has 
to be bored taper and faced at each end. 
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The disc is accurately divided into 
four, and these four lines are made to 
agree in turn with an index mark on the 
face at the front of the angle-plate. Of 
course, one angle-plate will answer for a 
considerable number of different discs; 
but each disc, being specially designed 
to fit a certain form of casting, can be 
quickly changed, as required. 

To ensure the work’s remaining in one 
position after fixing in the jig, a clip made 
of the same contour is placed above the 
work. This has to be very carefully 
adjusted in the first instance, but when 
once properly made to coincide no pos- 
sible movement can be given to the work 
during tooling operations. Tools carried 
in a turret may each take their respective 
turn, and thus reduce the time, the skill, 
and the cost to a minimum, points of 
growing importance in work of a repeti- 
tionary character.—The Model Engineer 
and Electrician. 


PROF. FESSENDEN ADDRESSES THE NEW ENGLAND WIRELESS SOCIETY 


One of the most interesting talks of 
e series being given under the direction 
of the New England Wireless Society, 
Was given Saturday evening, February 1, 
at Boston, Mass., by Prof. Fessenden. 
€ speaker did not confine himself to 
any one particular subject, but pleased 
© audience by exhibiting with the aid 
OC a stereopticon, a large number of pho- 
P8taphs of actual apparatus that he had 
“Signed. Each photograph was ac- 
TE Panied with a detailed explanation. 
‘ ese explanations contained so much 
rable information that it is worth 
1le to enumerate some of them here. 
of e first series of photographs were 
free PS used for the production of high- 
of Quency alternations. Various types 
for EPS from the earliest experimental 
100 S to the one now being used at the 
an k.w. Arlington station were shown 
a explained. In this series were the 
co used for radio-telephony. The 
.~*\Clusion arrived at by Prof. Fessenden 
se phat for radio-telephony the most 
Wag tactory gap now employed is the 
nop Tooled arc, and one which does 
D use hydrogen. The hydrogen ap- 
of TS to have a too high resistance to be 
ne Od service in such arcs. In con- 
SCtion with the arcs, several other photo- 
Phs pertaining to radio-telephony 


were exhibited. Among these was the 
loud-speaking transmitter. Experiments 
have shown that not a group of trans- 
mitters, but one effectively cooled trans- 
mitter is best for such work. In con- 
nection with this point a discussion arose 
as to the limitations of such a trans- 
mitter, and the final decision appeared 
to be that since a properly designed 
transmitter should absorb energy equal 
to that radiated by the antenna, the 
limitation comes at about 4% k.w. of 
radiated energy. Just how far this con- 
sumption of energy can be increased 
the speaker did not commit himself, but 
he did favor his listeners by giving and 
explaining diagrams whereby it 1s pos- 
sible to overcome many of the difficulties 
of radio-telephony. This part of the 
talk was concluded by showing several 
photographs of the gap now employed 
at the new government station at Arling- 
ton, Va. This gap is very efficient and 
the photographs of the gap in operation 
with the casing removed showed how 
effectively the spark was kept at the 
electrodes instead of arcing before and 
after the proper time of discharge. The 
brilliant effects produced by this spark 
on discharge resemble those produced 
by a brilliant arc lamp. 

The next part of the talk concerned 
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high-frequency alternators. The dis- 
cussion of this subject was particularly 
interesting. The various types, from 
some of the early ones having 10 in. 
rotors to the later ones with 30 in. rotors, 
were shown. The great difficulty with 
these machines is that owing to the fact 
that since they run with a peripheral 
speed of as high as 1214 miles per minute, 
they must have a very rigid mechanical 
construction, and they must be kept very 
carefully oiled. These alternators have 
been constructed with a frequency as 
high as 50,000 cycles when run at 35 k.w. 
by a DeLaval turbine The highest 
frequencies that have been very success- 
fully obtained for work of this sort is 
200,000 cycles per second. The efficiency 
of these alternators has repeatedly shown 
itself to be higher than the commercial 
60-cycle alternators. In connection with 
these alternators the non-tuned system 
of radio-telegraphy, in which the hetra- 
dyne receivers are used, was explained. 
Prof. Fessenden called attention to the 
fact that this system has an efficiency 
of about one hundred times that of the 
crystal rectifiers. 

The last series of photographs were 
of the old Brant Rock, Mass., the Scot- 
land, and the new Arlington, Va., sta- 
tions. These were especially interesting 
because of the trials now being conducted 
by the government on the latter station. 
The type of poles used at the Brant Rock 
and at the Scotland stations caused con- 
siderable comment. These poles are 
425 ft. high and are constructed of hollow 
steel tubes varying from 34e to %e in. 
in thickness. It was necessary to design 
these poles for wind pressures of 125 
miles per hour and to withstand 500,000 
volts without leaking. In order to keep 
the pole from bending under the high 
wind stresses, it is pivoted at the bottom 
so that it will bend as a unit, and in that 
way will not develop any undue fiber 
stresses. Glazed porcelain insulators are 
used. Special features are employed to 
overcome any unequal electrical stresses, 
thus protecting the insulators from being 
chipped by spark discharges. After ex- 
plaining the pole construction, photo- 
graphs of the apparatus then at Brant 
Rock, but now at the Arlington station, 
were shown. At the Arlington station 
three towers, the tallest of which is 600 ft., 
take the place of the single pole. The 
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special features, such as the air condensers 
with plates but 1% in. apart, and the 
automatic break for the 100 k.w., were 
also described. This station is able to 
work with an efficiency of as high as 
80 per cent. 

After the formal talk by Prof. Fessen- 
den, an informal discussion took place. 
Many new points in radio-telegraphy 
are brought out in these discussions, for 
the most prominent men interested in 
wireless in New England take part in 
them. At this meeting Mr. G. W. 
Pickard, the radio-inspector for New 
England, government officers from the 
Charlestown Navy Yard, and many 
others including representatives of the 
Marconi and other commercial companies 
presented very interesting points. In 
conclusion Prof. Fessenden commented 
of the very large audience present, and 
he suggested that the science of radio- 
telegraphy must be making very rapid 
strides in order to stir up so much en- 
thusiasm. The society is composed of 
members from the various colleges and 
scientific institutions of New England, 
and of commercial and experimental men 
at large. Any information regarding 
the society may be had by addressing 
the Secretary, Mr. E. W. Chapen, 43 
Thayer Hall, Cambridge, Mass. The 
meetings are held in or near Boston, Mass., 
the first Saturday of each month. Any 
person not a member of the society may 
attend these meetings on the invitation 
of a member or by addressing the Secre- 
tary. All persons interested in wireless 
are cordially welcome. 


Union Pacific Wireless Line. 


RAILWAY APPLIES FOR FEDERAL LICENSE 
FOR CONSTRUCTION OF EXPERIMENT 
STATION 


OmaHA, NEB., December 24.—The 
Union Pacific Railway has made applica- 
tion to the Department of Commerce and 
Labor at Washington for a license to 
operate and maintain a wireless telegraph 
system along its lines. The company 
wishes to install a technical experiment 
station and the Government is requested 
to give permission for such a station, 
which, it is stated, will be the second of 
the kindin the country. Several wireless 
stations, it is announced, will be con- 
structed when the license is issued. 
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A HIGH VOLTAGE INSULATION TESTING OUTFIT 
CHAS. F. FRAASA, JR. 


Insulation tests are very common in 
every electrical shop, yet very few are 
Prepared with suitable apparatus to make 
the most satisfactory test. For most 
ground tests, a voltage of from 500 to 
1,500 volts will be satisfactory. The 
highest pressure usually obtainable is 
about 110 volts alternating. Some 
means of raising the voltage to the desired 
Pressure should be employed. This is 
accomplished by means of the step-up 

transformer, taking 60-cycle alternating 
current at 110 volts, and transforming it 
to from 500 to 1,500 volts. The design 
&ven in this article is used by a large 
electrical manufacturing company for 
testing for grounds or leaks in armatures, 
feld magnets, controllers, etc., several 
being provided in its different depart- 
ments. i 
The complete outfit consists of a step- 
up transformer, providing the high vol- 
tage, a switchboard, and two test leads. 
e switchboard, Figs. 1 and 2, provides 
necessary connections or the appara- 
tus, and a mounting for the transformer 
and switches. The fuse A is in the pri- 
mary circuit of the transformer. The 
Plot lamp B is used to show when there 
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Fig. 1—Switchboard 


Fig. 2—Switchboard 


is current in the primary. The switch 
C is in the primary circuit, and the plug 
holes D, which provide taps of 500, 1,000 
and 1,500 volts, are in the secondary cir- 
cuit. The transformer, illustrated in 
Fig. 3, is mounted on the back of the 
switchboard by means of the bolts E, 
Fig. 1, connections being made by wiring 
on the back of the board. 

The transformer is of the step-up, 
shell type, and steps up 110 volts alter- 
nating current of 60 cycles to a pressure 
of 1,500 volts. Taps are provided to 
obtain 500, 1,000 and 1,500 volts for 
testing. The general appearance of the 
finished transformer is shown in Fig. 3. 
For convenience in assembling the core 
around the coils, it was designed to be 
made in plain, straight strips. This also 
has the advantage of requiring no special 
punchings, since the plain strips can 
readily be cut up on an ordinary tinner’s 
Squaring shears. The various parts, of 
which there are four sizes, are lettered 
A, B, C and D, Fig. 4, which shows the 
core construction. Alternate layers are 
laid in this way. Those coming between 
are just the reverse. These parts are 
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dimensioned in Fig. 5, the letters on the 
different strips referring to Fig. 4. 

The transformer core is cut from some 
No. 27 gauge sheet iron. Enough of the 
A and B strips should be cut to make a 
stack of each 2 in. thick, and of the C 
and D strips to make a stack of each 4 in. 
thick. To cut down the heating due to 
eddy currents in the core, the core sheets 
should be insulated from one another. 
This may be done by shellacking one 
side of each strip or by dipping alternate 
strips in shellac. Assemble the A pieces 
as in Fig. 6, laying the strips so that they 
alternately lap first on one end and then 
on the other, for a distance of 1 in. 


When the A strips have been assembled, 
wrap a layer or two of friction tape around 
the solid center portion, to bind the strips 
together. To insulate the core from the 
primary, wind on two layers of manila 
paper and one of twine, and apply a 
liberal coat of shellac. 

Get two pieces of 1% in. wood, and cut a 
2 in. square hole in each. Then force 
these pieces over the ends of the core, 
one on each end, leaving a space of 25% 
in. between them. On each of the four 
sides of the core, and between the blocks, 
place a strip of fiber 2 in. wide, and about 
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Yz in. thick, and bend the ends back 
over the blocks. The core is then ready 
to receive the windings. 

The customary practice is to wind the 
secondary coil directly over the core, and 
under the primary, to obtain good regula- 
tion. In this transformer the secondary 
will be wound outside the primary for 
convenience in making the taps, and to 
prevent undue currents when the second- 
ary is short circuited through a ground. 

The primary winding, consisting of 
345 turns of No. 21 d.c.c. magnet wire, 
should then be wound on evenly and in 
layers between the end blocks. As the 
the winding proceeds, interpose layers of 


L 


-i 


paper, and when completed, wind on one 
or two layers of duck, and over this a 
layer of twine, then shellac the whole, 
using at least two coats. Then wind on 
the secondary of 5,175 turns of No. 34 
enameled wire. Be careful to wind this 
on evenly, and in layers. This secondary 
winding should be most carefully handled 
and insulated in view of the high voltage. 
Between every two or four layers of the 
wire, wind on one layer of empire cloth. 
On the finished coil, wind six layers of 
empire cloth, and then pull the ends of 
the fiber strips A, Fig. 7, back over the 
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coil. Over the whole coil, and the fiber 

Strips, wind a protecting layer or two of 

heavy duck, filling each layer heavily with 
ellac. 

On the 1,725 turn, bring out the first 
fap for 500 volts; on the 3,450 turn, the 
Second tap for 1,000 volts. These taps 
should have a short piece of lamp cord 
soldered to them for the connections to 

€ plugs on the switchboard. 

The D pieces should then be assembled 
aS Were the A pieces, and the loose sheets 

d together with tape. Set the A 
Ore up on end, and insert the B pieces 
leer E Open spaces in the end of the core, 
| cting the ends of the strips project 
a 1M. on each side of the core. Then set 
Ne D core on each side of the A core, 
jUching the B strips. Fill in the spaces 
vi the D cores and in between the B strips 
vi th the C strips. Fig. 8 shows a top 
h on of the assembled core, and shows 

W the various pieces are placed. 
amn L he core is clamped together by the 
bante irons shown in Fig. 9. The %e in. 
are. FS Which hold the angle irons together 
a long enough to extend through the 

©unting board, providing a means of 


tic. anting the transformer. The illustra- 


A shows clearly how the transformer is 
©unted, and dimensions the angle irons. 
mer ne switchboard, Figs. 1 and 2, may be 
Ade of slate, marble, or any insulating 
Stance that may be available. It 


oe 
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should be about 1 in. thick. At the top 
of the board, provide three brass rods to 
hold the fuse spool and the fuse. The 
two rods holding the fuse are 114 in. apart. 
Provide a lamp socket at B for an 8 c.p. 
incandescent lamp, which is wired in 
parallel with the transformer primary. 
This is used to indicate a current in the 
primary. The switch C is an ordinary 
double-pole single-throw knife switch, 
having the upper clips connected to the 
110-volt line; and the pilot lamp and 
the transformer connected in parallel to 
the lower clips. The four holes D are 
provided for the secondary plug switch. 

The construction of the plug switch 
is illustrated in Fig. 10. The plug A 
consists of a hard wooden handle D 
turned to the shape shown, and a brass 


Fig. 10 


rod E fastened into the handle by the 
nuts F and G. A piece of flexible cord is 
connected to the end of the brass rod in 
the handle. The switch socket construc- 
tion is detailed in the same figure, at B. 
A piece of brass tube having an internal 
diameter slightly larger than the diame- 
ter of the brass rod in the plug has one 
end threaded to receive the two nuts H 
which fix it in the holes provided in the 
board. The other end of the tube has 
two slots sawed in it at right angles to 
one another. The four prongs of the 
tube are then lightly driven together with 
a hammer. When the plug is inserted 
the four parts of the tube will bind it 
(Continued on page 159) 
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A RAILWAY IN THE AIR 
S. A. JAMES 


Grade difficulties in connection with 
transport are sufficiently well known to 
engineers to make it unnecessary to dilate 
on the difficulties encountered. These 
are enhanced when instead of the grounds 
being fairly level, a steep incline has to 
be encountered and the problem of trans- 
port either of goods or passengers up 
heavy inclines such as a mountain side 
of irregular formation are very great 
indeed. The simplest method is to raise 
the whole railway above the level of the 
irregularities, but this is easier said than 


Fig. 1 


done, and it is very largely owing to the 
enterprise of the firm of Messrs. Adolph 
Bleichert & Co., of Leipzig and London, 
that the modern system of transport by 
means of aerial cables has been developed. 
A very remarkable instance of this class 
of work is found in a railway which has 
recently been constructed for transport 
up the Kohlererberg in the Tyrol, and 
by the courtesy of the firm mentioned, 
we are able to show in Fig. 1, a typical 


illustration of this railway which inci- 
dentally gives some idea of the tremen- 
dous grades which are encountered. The 
cars, which are suspended from steel 
cables, are as comfortable as a modern 
tramcar of small size, and travel in a. 
smooth and easy manner along steel 
suspension cables, the total length of 
which is 1,650 meters, and which are 
carried by twelve structural steel sup- 
ports of the form shown in the figure. 
Each car is capable of holding fifteen 
passengers and the driver, and two 
cars travel simultaneously each way at 
one time. The speed is such that in 
thirteen minutes a difference of level of 
840 meters is secured, each car being 
pulled by two traction cables which 
receive their motion from a power sta- 
tion placed close to the line. The object 
of duplicating the cables is to secure 
safety in case of the breakdown of one 
of the cables, and the same means is 
adopted in connection with the suspen- 
sion cables. Each car is supported from 
a traveling mechanism carried by eight 
pulleys; each of the steel cables on which 
these pulleys rest being 44 millimetres in 
diameter. The car can swing like a 
pendulum, a brake retarding any undue 
oscillation; while any fear of derailment 
due to oscillation sideways is avoided by 
the fact that the carrying cables them- 
selves swing with the car. The drive is 
electrical, and in order to secure immunity 
from breakdown of the transmission sys- 
tem even if the power plant fails to oper- 
ate, a buffer battery is installed which 
operates in parallel with the dynamos. 
In order to effect communication, a 
system of telephones and electric sig- 
nals is installed throughout the track, 
and the driver from any part of the line 
can communicate with either the upper 
or lower terminal station. The cars can- 
not be started before the necessary signals 
have been given between the two stations 
and confirmed so that there is no danger 
of mistake. In addition to this, safety 
is most efficiently studied in connection 
with every detail of the equipment. The 
traveling mechanism of the car contains 
two braking arrangements which operate 
automatically if there is an excess of speed 
above the limits fixed for safe working. 
The same device operates if the carrying 
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cable breaks or if a fracture occurs on 

either one or both of the hauling cables. 

Moreover, the driver can put his brakes 

into action by hand, the operation being 

simple and quick. When this catching 
evice is put into action steel jaws grip 
the carrying cables at eight different 
Places, the friction being sufficient to 
hold the car firmly in position even on an 
incline, Simultaneously, by the move- 
ment of the same mechanism, the supply of 
electricity to the driving motor is stopped 
and the brake is instantly applied. 

In order further to secure the safety 
of the passengers in the event of a break- 
down, a spare car is kept at each station 
in readiness to go to the point where the 
Ordinary car is left suspended and trans- 
fer the passengers and bring them back 
to the nearest available station, while 
the ordinary car is also fitted with a 
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special device in the floor by means of 
which it is possible to lower the passengers 
to the ground from the car direct, this 
hoist being fitted with a brake to prevent 
undue speed of descent. Should the 
driving gear of the whole line break down, 
thus stranding the cars in the middle 
of their route, an auxiliary winder is 
available for bringing the cars back to 
their terminal position. It will, there- 
fore, be seen that this novel and interest- 
ing application of electric traction has 
been carefully thought out and designed 
in all its details in order to secure safety 
and reliability of service, and it is appar- 
ent that in this aerial system of trans- 
mission a great number of difficulties 
have been avoided which would otherwise 
have been encountered in proceeding 
over such a rough and mountainous sec- 
tion of route. 


SMALL CASE-HARDENING FURNACE 
OWEN LINLEY 


The following is a makeshift furnace 
that I used some years ago in the early 
days of motor-cars for hardening gears, 
etc., and it gave good results, and wanted 
but little attention. Lay a circle of 
bricks on the floor, if it is of earth or 
brick. The bricks should be laid on 
their flats, with a space of 3 in. between 
the ends, and on this circle lay another 
one just similar, the bricks of which go 
over the openings of the first, and continue 
this wntil the required height is obtained. 

O not build the furnace on a grating, 
oo the idea of getting a draught, as 
his is inclined to make the bottom of the 
le hotter than the rest, which is bad 
fire the work. The best way to light a 
z © in the bottom of the furnace is to 
if ake some coal or coke hot in a forge, 
[ne is at hand, and put it in the bottom 
fy the fireplace, and it will start other 
Da that is put on it. Between the open- 

&S of the bricks put some irons to sup- 
bri the pot, and this should be three 
tm o &s from the ground. Fill the furnace 
ie With coke until the pot is covered, and 
ig « the fire burn. No artificial draught 
this anted, and this is the advantage of 
im: arrangement, as it is thus almost 
t POSsible to overheat the pot, and if the 


ce is not made too small, and there is- 


W ugh fuel round the pot, it will not get 
of ated unequally. If the fire shows signs 
Durning too fiercely on one side of the 


D 


fireplace than the other, it is easily 
damped on the side required by closing 
the gaps between the ends of the bricks 
with earth or ashes. It wants hardly 
any attention otherwise. We used to 
let the pots get just fairly red-hot, and 
keep them so for from four to six hours, 
and mostly put a test-piece in, which 
we hardened and broke, so as to show the 
depth of the skin. 


A High Voltage Insulation Testing Outfit 
(Concluded from page 157) 

tightly and make contact. The taps from 
the transformer are connected to the brass 
tube and soldered between the two nuts. 
The test leads are dimensioned in Fig. 10, 
C. They consist of two long fiber tubes 
through which run a %e in. brass or 
copper rod. The fiber tube is kept in 
place by means of a nut at each end of 
the rod. These leads are connected and 
soldered to the ends of the flexible con- 
ductor running from the plugs A. 

The plugs are inserted in the sockets 
giving the proper testing voltage, and 
the switch C, Fig. 1, is thrown up. The 
lamp will then light up, indicating a cur- 
rent in the primary circuit. The fuse A 
should be 1 ampere fuse, and several 
turns should be wrapped around the rods. 
When a ground occurs, the fuse-will blow, 
preventing an excessive rush of current 
in the transformer. 
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FIRST TALK OVER THE TELEPHONE 


It seems almost incredible that ten 
days should elapse between the first con- 
versation ever carried on by word of 
mouth over a wire and the announce- 
ment of it in the newspapers of the day. 
New England Telephone Topics says that, 
however, was the fact away back in 
October, 1876, when Professor Bell used 
the telegraph line owned by the Walworth 
Manufacturing Company, extending from 
their office in Kilby St., Boston, to their 
factory in Cambridgeport, a distance of 
about two miles, for the first telephonic 
conversation in history. 

The night before this successful experi- 
ment took place Professor Bell asked the 
night watchman of the Walworth Build- 
ing whether he could use that telegraph 
wire. The watchman told Professor 
Bell that he would inquire of the head of 
the firm and let the professor know the 
next morning whether the privilege 
would be granted. Professor Bell called 
at the office and was given permission, 
the group surrounding him jeering at his 
“play toy,” and wondering what crazy 
notions he had in his head. 
` One of the officers of the Walworth 
Company recently told the writer that 
Mr. Bell had a considerable bill with the 
Walworth Manufacturing Company in 
1876, and that he several times offered 
to pay the bill in telephone stock. On 
the morning when Professor Bell received 
permission to use the telegraph wire he 
again offered enough stock at twenty-five 
cents per share to pay the bill, but the 
offer was scorned. 

The experiment took place on the 
evening of October 9, 1876, between 
Professor Bell and Thomas A. Watson, 
the latter being located at the Cambridge 
end of the wire. Each at his respective 
post took notes of what was said and 
heard, and a comparison of the two 
records is most interesting as showing the 
accuracy of what was then called the 
“electrical transmission” of their con- 
versation. 

This experiment proved so successful, 
Mr. Bell again offered to liquidate his 
debt with the Walworth Company, 
quoting not the twenty-five cents per 
share of the day before, but a price of 
$2.00 per share. It is reported that an 
explosion of laughter followed. Pro- 


fessor Bell was told that his stock was 
going up too fast and the offer was not 
accepted. 

On Thursday morning, October 19, 
the Boston Daily Advertiser printed an 
account of the experiment. The article 
was headed: ‘*Telephony—Audible 
Speech Conveyed Two Miles by Tele- 
graph. Professor A. Graham  Bell’s 
Discovery. Successful and Interesting 
Experiment. A Record of the Conversa- 
tion Carried on Between Boston and 
Cambridgeport.’”’ The article states that 
the ‘‘company’s battery consisting of 
nine Daniel's cells was removed from 
the circuit and another of ten carbon 
elements substituted. Articulate con- 
versation then took place through the 
wire. The sounds, at first faint and in- 
distinct, became suddenly quite loud 
and intelligent.” 


To Save Belt Wear 


writer to the American Machinist 
gives the following hint for avoiding the 
undesirability of an idle belt hanging 
loose on a revolving shaft. Take two 
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wood bushings a little larger than the 
shaft, and bind them on with soft wire 
at the place where the belt will rest when 
idle. The sketch herewith shows the 
device. 


She Meant Well 


He—"' The last time I played football 
I remember my face got so knocked 
about—wasn’t | ke a face at all. In fact, 
I thought it never would get better.” 

Sre—‘' And did it? I mean—er, of 
course, I see it didn’t er—I mean—.’’— 
Exchange. 
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MAKING BRASS BEARINGS 
“‘SREGOR”’ 


The actompanying sketches show 
methods of machining accurately the 
Common form of engine and general 

e bearings. Most readers who 

have attempted to make this plain 
on accurate lines, and to 
Produce same quickly, no doubt have 


joint face’s being exactly in the center of Brass } ! U 


Fig. 1 


nto which the bearing fits. But, theo- 
relically speaking, the joint face should 
be at the center of the two halves, from 
the fact that when one half is less than 
the Other (as shown in Fig. 1, exaggerated) 
t cannot receive the journal B it is in- 
tended for; but a reasonable amount of 

erence is not very noticeable, as the 
of g is usually scraped away each side 

the joint face to provide a clearance 
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But to ensure accuracy, say to 
. OT three thousandths of an inch, 
fis P provision must be provided. The 
meta g aing to determine is the amount of 
in th there is to remove from the casting 
castin machining operation, then the 
paral = should be placed on a pair of 
jaws ct Strips between a machine vise 
be sua Cas shown in Fig. 2), the strips to 
as y ree a distance from the milling cutter 
Metal 


allow a uniform quantity of 
By to be removed. 
the turning operation, when the cut- 


Brass in pos:lon 


4 


Fig. 3—Front and Side Elevation 


ter is once set, any number of castings:can 
be milled to the same size (allowing, of 
course, when necessary to grind cutter). 
Having milled the joint faces, they are 
ready for the first operation on the lathe. 
A very suitable method of chucking these 
is to provide a split ring hinged at one 
side (as shown in Fig. 3). The more 
common practice is to hold the one flange 
in the chuck and fix a cramp on the other; 
but owing to the small amount of grip 
available on the narrow flange and the 
distance the opposite end projects from 
chuck, it is impracticable to take 
a heavy cut. The split ring overcomes 
these difficulties; the brass being firmly 
gripped in the center and the diameter 
of ring securely held in a three-jaw self- 
centering chuck, with one side of the 
ring pressed against the chuck jaws, 
which should ensure the joint faces of 
the brass running true. This arrange- 
ment is shown in Fig. 3, a front and side 
view; the front view showing the most 


Fig. 4—Plan 
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suitable position for the chuck ring to 
be held in the jaws to equalize the press- 
ure from same. The idea of the chuck 
ring’s being hinged istokeep the two halves 
together, being thus much more conven- 
ient to handle, asshown. The ring is split 
through the center and a portion of 
one side is shaped away to receive the 
hinge block J. The brass can now be 
bored and one side of the flange faced 
and a radius formed, if the design of brass 
is as shown in Fig. 4; also the diameter 
of the flange must be turned to finished 
size which completes the first lathe opera- 
tion. 

The chuck jaws should now be eased 
back and the ring and brass reversed 
in the jaws, taking care that the brasses 
do not move when changing the position, 
and again pressing the’ back of chuck 
ring hard against lathe chuck jaws to 
ensure running true. The other flange, 
face, and diameter can now be turned, 
and the radius formed, if necessary. 
The last operation is accomplished by 
fixing the brasses on the mandrel (as 
shown in Fig. 5), which consists of the 
center-piece BB, which is turned to 
clear the bore slightly. The two flanges 
serve to hold the two halves of brass true 
and tight together under the pressure of 
the nut C, when the center part of brass 


can be readily turned to size with the 
mandrel between the centers in the usual 
way. The angle part ofthe flanges 
readily center the brasses by locating 
on the edges of the already turned flanges. 
The adjustable loose sleeve D should be 
a nice sliding fit on the mandrel, and de- 
signed with a long bearing, as shown, to 
eliminate any possibility of the face of 
flange tipping out of the true position. 

Another method, and one which is 
more applicable to the ordinary capstan, 
and dispenses with the necessity of the 
lathe centers, is that shown in Fig. 6, 
which illustrates a plain cast-iron casting 
of suitable size, and bored and screwed 
to fit the capstan nose, after which it is 
recessed as shown, to receive the turned 
flange of the brass after the first opera- 
tion, Fig. 7. The diameter is also reduced 
to a distance (as shown in Fig. 6), to receive 
the holding-down clip N; these clips 
are slotted with an open end, so that they 
can readily be slipped on and off the set 
pins O. The three holes are drilled and 
tapped equidistant around the face for 
the clips; the outer end of these holes 
are recessed to receive the pin heads, so 
that they may be readily screwed in out 
of the way for the next operation. The 
arrangement, as shown, can be used for 
facing the one end flange and turning 
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diameter of same, and forming the radius 
as the second operation on the brass, as 
shown in Fig. 6. The clips serve to hold 
the two halves of brass in position in the 
recess during the operation of turning 
the opposite end flange, after which the 
end plate, which is similar to that shown 
on the mandrel, Fig. 5, is held against 
the flange with the bolt D, which screws 
into the piece R, which must be secured 
m position. The plate or clip N can 
now be released and the pins O screwed 
into the casting out of the way and the 
center part finished and turned, which 
completes the brass. 

The three views shown in Fig. 4 are 
the outline of the finished brass. The 
sectional plan shows a liner of white 
metal in the bore. I shall show farther 
on a suitable design for a mold for run- 
ning the metal into position on the brass, 
and method of machining same to ensure 
even thickness of metal, etc. 

The following description is intended 
to illustrate method of producing bear- 
ings, either if used as a plain brass or 
white metal surface, and to be on abso- 
lute interchangeable accuracy. Of course 
what is inferred by accuracy in the case 
of this article is meant that whichever 
method is used will guarantee the ordinary 
degree of accuracy, that is, so that the 
bore shall be a true, round, and parallel 
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hole, and the outer diameters shail be 
concentric with same; and whether the 
joint face is exactly central and parallel 
with bore does not make any material 
difference as regards the function of the 
bearing. But in the event of attempting 
to produce each half of the bearing ex- 
actly the same, and to guarantee inter- 
changeability, the joint face obviously 
must be exactly central to the two pieces. 
Most up-to-date engine manufacturers 
will attempt to obtain this accuracy, and 
it is the object of this article to illustrate 
how the writer has obtained the desired 
end. It will be observed, from the illus- 
trations previously shown, that the 
method there described provides for 
ordinary accuracy combined with cheap 
production. The points of difference 
between that method and the one de- 
scribed in the following lines are: The 
fact that the castings of the brasses are 
provided with special locating pieces, 
as shown in Fig. 8. It will be observed 
that the width of these pieces is greater 
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than the diameter of the flanges of the 
brass. The object of this is to provide 
a definite interchangeable width, to locate 
and fit the jig into which it fits for the 
turning operations. The second point 
of difference is the design of the jig for 
boring and turning. As shown in illus- 
tration, Fig. 10, this consists of the angle 
plates L, which locate on the plug M, 
which, of course, is turned to size in 
position, to guarantee running true. 
While mentioning this plug, I would 
suggest that this should be made a defi- 
nite decimal standard size, say 1 in., to 
fit a standard 1-in. reamered hole, from 
the fact that, knowing the exact size, 
it will be useful for gauging purposes for 
other operations, not particularly applic- 
able in this article. Continuing the parts 
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of the jig, upon the angle plate is mounted 
the reversible block N, into which 
one half of the complete brass is located. 
The other half brass is held in position 
by the block O and screw P. The re- 
versible block N is provided with a hole, 
which must be absolutely in alignment 
with center of lathe. These are used 
for indexing the block when reversing 
to operate on the opposite end of the 
work when in position in the jig. Ob- 
viously, the two flat faces R must be 
exactly in line with the center of the 
lathe, otherwise the bore of the two 
brasses will not be equal depth from the 
joint face. Also the two side locating faces 
S must be equal distances from lathe cen- 
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ter. It will be observed that only the one- 
half brass has the locating piece cast on. 
The operations on the brasses are as 
follows, and a difference of processes be- 
tween this and that described previously 
is: The brasses are made and used as a 
brass bearing in the previous pages, but 
in this it is the intention to show how to 
produce the two halves as a white metal 
bearing. The advantage of the latter 
type as a bearing is in the virtue of the 
white metal, an alloy which, in the 
writer’s experience, is second to none as 
a high-speed bearing which can readily 
be renewed when worn. Again, the cost 
of the two classes of brass that may be 
used will differ considerably. A good 
mixture should be used in the former 
class, whereas a comparatively soft cheap 
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material can be used in the latter, en- 
suring cheapness and rapid manufacture. 
The machining operation on the white 
metal bearing in the first cost will be 
more than the plain brass bearing, but 
this is well counterbalanced by the ad- 
vantage of being able to renew the metal 
in the old bearing when repairing. I 
shall show an addition to the jig, shown 
in Fig. 10, to deal effectively with the re- 
metalling and boring of the repair bearings 
to ensure accuracy later in the article. 
The operations for the white metal 
bearing here described are: Facing the 
joint faces with the milling cutters, as 
described previously for the plain brass, 
with the addition of two side-facing 
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cutters to clean up the sides of the lo- 
cating pieces, which ensures all brasses 
will be exactly same width, and snugly 
fit the jigs. This is accomplished at one 
cut. The other half of the brass receives 
a cut over the joint face. The pair of 
are now located in the turning 

and boring jig as shown in Fig. 10, the 
locating half being secured by the two 
straps T, while the other half is held 
tight against the other by the saddle piece 
O, and the fine threaded screw P. Re- 
ferring to the plan view, Fig. 11, it will be 
seen that the two flanges of bearing over- 
lap the jig, which provides for these 
being turned at the same setting as for 
boring. Having secured the brasses in 
position, the bore can be machined, and 
when used for white metal it should be a 
coarse traverse and a rough finish; also 
the outer flange can be turned to size 
and the end faced, after which the nut U 
is slackened slightly, and the locating 
plug removed, when the reversible block 
can be turned round until the other hole 
comes in line with the locating. plug holes, 
which give the correct position. This 
brings the other flange to the front, and 
is can now be turned to size, and the 
end of bore radiused, as shown in Fig. 9, 
if necessary. In the event of the ends 
of brass being radiused, it is advisable to 
recess the ends, as shown in Fig. 9, which 
provides for an even amount of metal at 
the radiused part, as along the bore. 
This completes the boring operation. 


The two halves can be removed from jig,’ 


and secured on the special mandrel, as 
shown previously, and the center part 
of the bearing finished, which completes 
the bearing in the event of its being used 
as a plain brass bearing. But as a white 
metal surface the bore must be tinned 
and lined with this metal. A jig is shown 
in Fig. 9 for this purpose. When a quan- 
tity is required to be metalled, a jig, 
such as shown, will be a great advantage, 
as it provides for a minimum amount of 
metal’s being used, and ensures a clean 
job, and protects the joint faces from 
getting covered with it. The process 
is to place the bearing in the jig after the 
rough boring operation. It will be ob- 
served that pieces of steel packing are 
placed between the joint face of the two 
brasses; this is to provide a space, and 
the small amount of metal, as shown at 
V, can be readily cut through with a saw. 
Also the thickness of these two packing 
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pieces must be such as to provide that 
the diameter of the brasses at right angles 
to the packing will be about equal to the 
diameter across the locating pads. This 
gives a definite location in the recess in 
the jig. The diameter of the bore of jig 
should be such as to allow the brass to 
enter easily, after which a plain cramp 
can be applied against sides ef brasses 
holding the two halves and packing pieces 
tightly together. The bell-mouth top- 
piece W serves as a receiver for the molten 
metal, and guides same into the brass. 
The center portion of jig should be slightly 
smaller at the top than the bottom, so 
that it will more readily leave the metal 
when withdrawing after the brass is lined. 
The hole in center of jig is intended to 
receive the Bunsen flame of gas readily to 
heat the jig, this being the essential part 
to be hot when running the metal. As 
soon as the metal is set, and jig cooling 
down slightly, a blow on the top of jig 
with a wooden mallet will separate the 
brasses from the jig, when the two pack- 
ing pieces can be removed, and the two 
halves separated, when they are ready to 
locate again in the turning jig, Fig. 10, to 
be bored; after which they will be fin- 
ished on special mandrel same as pre- 
viously described for the processes on 
plain bearings. The boring jig must, of 
course, be provided with at least two holes 
in back of angle plate at convenient 
places to bolt jig to lathe face-plate. 
The jig can readily be removed and 
accurately refixed by locating on the 
plug. The jig angle plate is provided 
with an enlargement to counterbalance 
the opposite side.—The Model Engineer 
and Electrician. 
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PERPETUAL MOTION 


R. P. HOWGRAVE-GRAHAM, 


Verbal definitions are not always 
wholly satisfactory, and to state them 
requires a certain amount of courage 
when that which is to be defined is in any 
sense controversial. To gain a clear 
mental picture of the position, we must 
stop down our mental lens and get sharp 
definition in its more abstract sense, even 
if this involves rather a long exposure. 

Perhaps we may fairly start with the 
following definition: 

A perpetual motor is one which will 
maintain continuous motion for an infinite 
time by its own perpetual conservation 
or intrinsic generation of energy, so long 
as no outside disturbing influence alters 
the original conditions. 

Disturbing influences may reasonably 
include stoppage through wear of bear- 
ings or working parts and rust or general 
decay. Setting aside these last, it is 
obvious that if the machine could be 
isolated in space at a point infinitely far 
removed from all sources of energy, such 
as radiating suns, nebulae, or other bodies, 
it would continue in action for all time. 

The first type of perpetual motion 
device which will be considered involves 
an attempt at the complete conservation 
of an initial supply of energy imparted 
to the mechanism once and for all. Such 
motion is theoretically possible, but 1s un- 
attainable by reason of strict limitations 
of space. If we could reach a point in 
free and matterless space where gravita- 
tional and other forces were either non- 
existent or equal and opposite in all 
directions, all frictional or analogous 
effects being absent, a mass set in rotation 
about its center of gravity would spin 
forever, but would only constitute a 
perpetual motion machine in a very 
limited sense; no sort of work could be 
done by it without a corresponding with- 
drawal of its energy, together with a 
retardation which would eventually bring 
it to rest. 

Similarly, if a mass were set in motion 
in space along a straight line, and could 
travel indefinitely without encountering 
any extraneous influence, its motion 
would continue for all time, though here 
again it could do no work. 

By similar principles, orbital motion 
of one body about another could be 
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maintained if all conceivable tidal, 
frictional, or electrical retarding action 
could be annulled. Attempts have been 
made to attain the necessary conditions 
by eliminating every energy-loss. A 
weighted spring vibrating in the highest 
vacuum obtainable will convert its store 
of energy into heat by molecular friction 
in the spring, and by friction with the 
residual gases. 

Even in a perfect vacuum a rotating 
mass must be supported by some kind 
of pivot which must cause friction, or 
by magnetic fields, which cannot be so 
applied as to avoid loss by hysteresis 
and eddy-currents. Such devices might 
move for many days, but could not move 
perpetually. The motion only exists 
by virtue of energy stored in the system, 
or we might say that the energy only 
exists by virtue of the motion. This 
apparent contradiction merely means 
that the energy and motion are co-existent 
and inter-dependent, so that in providing 
any opposing force for the system to do 
work upon, the energy and the motion 
would be taken from them together, the 
former being transferred to some other 
medium or body with or without change 
of kind. In the case of the weighted 
spring the energy oscillates between 
static and dynamic forms. 

Once and for all let it be understood 


‘that these and other apparently dogmatic 


statements are based on enunciations 
known as “laws of Nature,” which have 
not been found false in any known. case 
up to the present. | 

We can be certain of nothing, but 
knowledge supplemented by common- 
sense should hold us from the old beaten 
tracks of fallacious thought, argument 
and experiment. We must also be 
guarded in speaking of “all time” and 
“infinity’’—terms involving conceptions 
which our finite minds can only dimly 
apprehend. 

The second type of machine involves 
the supposed intrinsic generation of 
energy by the system itself, usually in 
sufficient quantity to do useful work in 
addition to that which is required for the 
mere maintenance of motion. 

Endless are the drawings, patent speci- 
fications, articles, and mental activities 
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which have been and are still wasted in 
this direction. Among these are arrange- 
ments of radial rods hinged in one direc- 
tion to give greater leverage on one side 
of the axis of rotation; devices with 
tubes containing rolling balls, or moving 
masses of mercury; machines for utilizing 
the surface tension of liquids; dynamos 
and motors coupled electrically and me- 
chanically, and countless other inven- 
tions. When tried all are soon aban- 
doned, for in all the algebraic sum of the 
work done by the various portions is zero. 
In fact, energy cannot be manufactured; 
it can only be transferred and transmuted, 
and as in the technical sense energy is 
the power to do work, it follows that all 
such machines must be inoperative. 


There still remains the third class of. 


machines, in which the energy is drawn 
from some natural available source, and 
here one of the correspondents of this 
paper naively thinks it quite possible that 
the rising and falling of the barometer 
(meaning the mercury) could be con- 
verted into continuous motion. How 
modest! Where is the difficulty? When 
once one admits the idea of tapping 
Nature’s numberless sources of energy, 
possibilities crowd on one so fast that 
one scarcely knows where to turn. 

But would baro-motors and their like 
be perpetual motors’? In a limited prac- 
tical sense, yes! In the scientific and 
real sense, no! The available sources 
of energy on the earth are none of them 
permanent; and the terms of their activi- 
ties are all relative and only differ in 
degree. A rotting hay-rick might keep 
some form of heat-engine or thermopile 
and motor active for months, but it 
would eventually rot away. Yet to an 
intelligent colony of microbes in which 
ripe wisdom gave place to senility and 
death at the age of two seconds, these 
motors would seem perpetual. 

Niagara Falls, which can supply power 
continuously to turbines, will exist for 
thousands of years longer than the rotting 
hay-rick if no violent geological or celes- 
tial disturbances intervene, but they 
must eventually cease to exist; their 
energy is part of the accumulated 
energy which the sun distributes over 
the surface of the earth, for they are sup- 
plied by rainfall resulting from evapora- 
tion, which can only take place by ab- 
sorption of heat energy. 
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The local variation of the sun’s radiant 
heat could be made to produce sufficient 
alternate expansion and contraction to 
keep mechanisms in continuous motion, 
but the sun will almost certainly grow 
cold eventually. Tides, again, afford 
energy which can be stored and used con- 
tinuously and usefully. Now if we were 
to take the rick-engine, the turbine, the 
solar motor, and the tidal machine, to the 
isolated and uninfluenced spot in space, 
they would not work, and therefore they 
would not meet the requirements of our 
definition. | 

With regard to radium, the wonderful 
and epoch-making discoveries in connec- 
tion with it and kindred substances led 
to very wild and unfounded statements 
from the very beginning. Radium has 
upset no known law, and has not solved 
the problem of perpetual motion, neither 
is its energy inexhaustible. At most 
it has changed our conceptions of what 
we mean by a chemical element, but here 
the interference is with a definition and 
not with a law. Moreover, the more 
thoughtful among scientists have usually - 
made verbal and mental reservations in 
defining an element, thus leaving room 
for any growth of knowledge or change 
of conception. 

Possibly there are cases in which the 
motion of electrons in atoms of matter. 
is perpetual within the limitations which ' 
are satisfied by the rotating mass isolated 
in space, but no continuous emission of- 
radiant or other energy would permit 
perpetuity of action. | 

The enormous energy stored in a mass 
of radium is continuously expended in 
the production of heat, light and ether 
pulses of the X-ray type; also streams 
of ionized particles are projected with © 
great violence. These in themselves are 
further degraded, forming successive 
emanations of increasingly inert material, 
each change being accompanied by loss of 
energy. Thus the energetic radium actu- 
ally changes into inactive matter and 
loses weight in the process. 

In some far away period of geological 
history a certain quantity of matter 
became possessed of a great and highly 
concentrated store of energy by virtue 
of its existence as the highly active and 
unstable element radium. The ultimate 
transference of all this energy is as much 
a matter of time as the stoppage of a 
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“PERPETUAL MOTION” MACHINES 


INOPERATIVE MACHINES 


PRINCIPLE.—C O NSE RV A- | PRINCIPLE.— PRODUCTION 
OF ENERGY. 


TION OF ENERGY. 


Initial Supply of Energy to| All fallacious. 


a System Freed from all 
Retarding Actions (Re- 
tarding Actions cannot be 
eliminated). 


Example: Pendulum swing- | Examples: 
ing in a vacuum. 


Dynamo and |Examples: 
motor coupled mechani- 


cally and 


OPERATIVE MACHINES, BUT 
THE MOoTION NOT PER- 
PETUAL IN THE TRUE 
SENSE. 


PRINCIPLE.— UTILIZATION 
OF NATURAL ENERGY. 


Tidal, radium 
and solar motors. 
electrically; 


arrangements of hinged 
levers, large cisterns for- 
cing water to a higher 
level through small pipes, 


etc. 


steam engine when all the coal has been 
consumed. 

If an ounce of radium could be made 
to deliver its 30 h.p. for 2,000 years, it 
would by that time be correspondingly 
lighter, and eventually the last trace of 
it would vanish coincidently with the 
performance of the last scrap of work 
done by it. 

If we alter our definition to cover ma- 
chines which work perpetually so far as 
man’s experience is likely to go, we include 
this last class of machines, but where 
shall the limit be fixed, and is such an 
expanded definition admissible when 
man’s range of earthly experience in the 
universe is by comparison less than the 
beat of a fly’s wing in ten thousand years? 
The comparison is truly inconceivable, 
yet less unthinkable than the infinite 
reality. 

The three classes of perpetual motion 
machine may be tabulated as below, and 
those who are still unconvinced may try 
to discover a fourth class or to vitiate 
the arguments used to support either of 
the three which are given. In any case 
they are advised to try to fit their pet 
devices into one or other of the columns. 
If they must demonstrate the wonderful 


possibilities of mental inertia and per- 
petual motion along one line of thought 
leading to infinite and unproductive voids, 
let them at least attempt to think clearly 
and scientifically before giving final direc- 
tion to the energy-impulses of their 
brains. 


How to Make Wood Fire- and Acid-Proof 


While the title is something of an exag- 
geration—for w cannot wholly be so 
protected—a treatment that is highly 
beneficial, especially for table tops in 
chemical laboratories, is as follows: Pre- 
pare a solution by dissolving aniline 
hydroxide—commonly known as aniline 
‘“salts’’—in water, to about the appear- 
ance of thoroughly black writing ink, 
also a saturated solution of sulphate of 
copper (blue vitriol), by dissolving as 
much of the chemical as possible in water. 
Give the table top several alternate 
washings with the two solutions, the 
aniline first, waiting for each to dry in. 
It is surprising to what extent the wood 
will then be immune from action of 
burning matches, filter paper, heat from 
gas burners, etc., while liquids can be 
washed as from tile or marble. 
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GEAR WHEELS AND GEARING SIMPLY EXPLAINED 
ALFRED W. MARSHALL, M.I.MECH.E., A.M.I.E.E. 


One of the common methods of trans- 
mitting motion is by means of wheels 
which make contact, or gear, as it is 
called, with one another. Movement 
being given to the first wheel, it is com- 
municated by it to the second wheel. 
Any number of such wheels can be geared 
together—the movement of the first wheel 
can be communicated to the second wheel, 
and by the second to the third, and so on. 
Two such wheels are called a pair; if 
there are more than two, the arrangement 
is called a train of wheels. If the edges 
or surfaces by which contact is made be- 
tween one wheel and another are smooth, 
the power is transmitted by means of the 
friction existing between the surfaces. 
The wheel which is transmitting the 
power is called the driving wheel, and the 
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one receiving it is called the driven or 
following wheel. The wheels may be 
of equal size, or one may be larger than 
the other. In this latter instance the 
smaller wheel is called a pinion. Fig. 1 
shows a diagram of a pair of wheels in 
gear. If D is the driver, F is the driven 
wheel or follower. Fig. 2 shows a dia- 
gram of a train of wheels; if A is the 
driver, its motion will be transmitted 
by B and C in turn to D. Any one of 
the wheels can be made the driver; for 
example, B, which will then communicate 
its movement to A and to D through C. 
Fig. 3 shows a wheel W and pinion P. 
The driven wheel will resist the action 
of the driving wheel. It will do this 
because some friction must exist at its 
bearings even if no other load is placed 
upon it. The amount of power trans- 
mitted by the driver will vary according 
to the resistance to motion offered by 
the driven wheel. If this resistance is 
too great to be overcome by the frictional 
grip existing between the contact surfaces 
of the wheels, the driven wheel will lose 
movement, and there will be slip between 
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the contact surfaces. To prevent it the 
surfaces are cogged or cut into teeth and 
made to engage positively with each 
other so that there can be no slip. By 
this means an accurate transmission of 
the motion is ensured. Such wheels 
are called spur or cog wheels. 

Imagine a pair of gear wheels, AB, 
Fig. 4; B is the driver giving motion 
to A. If we fix a tooth T upon B to 
prevent slip, we must cut a groove G in 
A for it to engage with or the wheels 
cannot continue to rotate. A series of 
such teeth spaced at equal distances may 
be fixed upon the circumference of B, 
and a series of grooves to receive them 
cut in the circumference of A. Slip can- 
not then take place. B is geared into A 
and drives that wheel positively, or A 
may be the driver and give motion to B. 
This positive engagement between the 
two wheels is entirely due to the teeth T 
projecting beyond the circumferential 
surface of B. Matters will be equalized, 
and the time during which any particular 
tooth of one wheel is engaged with the 
other wheel will be prolonged, if teeth are 
placed upon the circumferences of both 
wheels. In this instance we should place 
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called the flank. The entire portion of a 
tooth which is outside the pitch circle 
is called the addendum. When plan- 
ning a pair or train of wheels, the first 
consideration is the value or ratio of the 
gearing. This means the relation be- 
tween the number of complete revolutions 
made by the first and last wheels re- 
spectively, in any given interval of time; 
or time can be left out of consideration 
and the value of the gearing be regarded 
as the number of complete revolutions 
which the last wheel will make while the 
first wheel makes one complete revolu- 
tion. The first wheel is considered to 
be the one which sets the whole train in 
motion. If the last wheel makes one 
complete revolution while the first wheel 
also makes one revolution, the train is 
said to be of equal gear ratio. But if we 
arrange the sizes of the wheels in suitable 
proportion, the last wheel can be made 
to give more or less than one revolution 
for each revolution of the first wheel. 


Fig. 7 Fig 8 
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Pitch circle 


Fig. 6. 


teeth V upon wheel A for this purpose. 
We must then cut grooves W in B to 
receive these teeth. As A is already 
cut with a series of grooves, and B is pro- 
vided with a series of teeth, the new 
grooves and teeth must be placed at the 
unoccupied parts of the respective cir- 
cumferences. The teeth will therefore 


be placed on the parts T of A, Fig. 5, 
and the grooves cut in the parts G of B, 
as indicated by the dotted lines. 

This explains that the teeth of a cogged 
wheel are made up of two parts, one of 
which is inside and the other outside the 
true circumference of the wheel, as indi- 
cated by the shaded parts 7, Fig. 6. 
When designing a pair or train of toothed 


If it has rotated more than once when the 
first wheel has made one complete revo- 
lution, the train is said to be geared up;, 
if less, it is said to be geared down. — 

The ratio of revolutions is determined 
by the diameters of the pitch surfaces. 
Thus, if the wheels A and B, Fig. 6, are 
to make equal revolutions, B ing a 
complete revolution for each complete 


revolution of A, the pitch circles must be 
equal in diameter. If B is to make two 
revolutions for each one made by A, the 
pitch circle of B must be exactly one-half 
the diameter of the pitch circle of A, 
Fig. 7. Suppose that A is to make one 
and one-half revolutions for each revolu- 
tion of B; the pitch circle of B must be 
one and one-half times as large as that 
of A, Fig. 8. Thus, the required ratio 
of revolutions between the driver and 
driven wheel is determined, not by their 
diameters as measured over the points 
of the teeth, but by temporarily leaving 
the teeth out of consideration and cal- 
culating the sizes of the pitch circles as 
if there were to be no teeth. Having 
. decided the diameters of the pitch circles 


wheels we should, therefore, primarily 
imagine them to be without teeth and 
merely rolling against one another with 
frictional contact only. In fact, we 
should plan them as friction gearing and 
merely add the teeth to the plain wheels 
thus designed. The circumference of 
such a plain wheel is called the pitch 
surface, usually referred to as the pitch 
circle, because when setting out the gear 
upon paper, circles are drawn to represent- 
these pitch surfaces. In Fig. 6, these 
circles are shown, and represent the imag- 
ined pair of plain wheels in contact at 
their pitch surfaces. The part of the 
contact surface of the tooth which is 
outside the pitch circle is called the face, 
and that part inside the pitch circle is 
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the diameters of the wheels measured 
over the tops of the teeth is determined 
by adding an allowance sufficient for 
that part of the teeth which projects 
beyond the pitch circles. This is shown 
by Fig. 9, the pitch circles being the 
dotted lines and the full circles the over- 
all diameters of the wheels. The part 
of the teeth which projects beyond the 
pitch circle is shaded. Patterns or blanks 
from which the wheels will be made 
would, therefore, be turned to this over- 
all diameter, which thus provides the 
requisite allowance to complete the teeth. 
When turning up the wheels in the lathe 
it is frequently the practice to mark a 
line representing the pitch circle upon 
the side of the wheel. This serves as a 
guide when cutting the teeth and fitting 
them in their place for working. 

The ratio of revolutions between one 
wheel and the other also depends upon 
the relative numbers of teeth. If wheel 
A has 20 teeth and wheel B 30 teeth, A 
will rotate one and a half turns to one 
complete revolution of B. Therefore, 
we must not only design the pitch sur- 
faces so that their diameters bear the 
proper proportion, but we must also make 
the numbers of the teeth in the same pro- 
portion. To some extent this question 
decides itself, because the teeth upon A 
must be spaced at a distance apart to 
correspond with the spacing of the teeth 
which are upon B, or the two sets will not 
fit properly together; the numbers of 
teeth should, however, always be cal- 
culated and made to correspond correctly 
in proportion to the diameters of the 
pitch surfaces. Some difficulty may 
occur in doing this. The distance from 
the center of one tooth to the center of 
the next is called the pitch. It is meas- 
ured along the pitch circle. If the two 
wheels are to gear properly together, the 
pitch of the teeth upon A must be the 
same as the pitch of those upon B. 
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When determining the number of teeth 
for, say, wheel B, you may find that any 
number which gives a reasonable pitch 
and is a convenient fraction of an inch, 
such as 4 in. or 4 in., will not divide 
the pitch circle of A into the correct 
number of teeth. You cannot have frac- 
tions of teeth. If the wheel centers are 
not fixed, the matter may perhaps be 
adjusted by a slight alteration in the 
sizes of the pitch circles, still keeping 
them to the desired proportion. If the 
centers cannot be altered, you must then 
arrange a pitch which is as near as pos- 
sible suitable to the available cutters, if 
the teeth are to be cut, or make a special 
cutter. There is another method of 
reckoning the pitch. Instead of measur- 
ing it along the circumference, it is 
measured as so many teeth per inch 
diameter of the pitch circle. Thus, if a 
wheel having a pitch circle diameter of 
3 in. is to have 24 teeth, they are said to 
be 8 pitch, because there are 8 teeth in 
1 in. of the pitch circle diameter. Awk- 
ward fractions of an inch can thus be 
dealt with in a simple way; No. 8 dia- 
metrical pitch would be .393 circum- 
ferential pitch. If the circumference of 
the pitch circle is made of such a size 
that fractions are avoided, the diameter 
may be some awkward dimension. By 
working to diametrical pitch, the pitch 
circle diameter can be made to a dimen- 
sion which is convenient to measure. 
Tool makers use this method to a con- 
siderable extent, and supply a variety of 
cutters made to diametrical pitch. 
Therefore, as a rule, there is no need 


_. to go to much trouble when arranging 
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gear wheels, as in all probability you will 
be able to obtain a diametrical pitch cut- 
ter to suit the number of teeth decided 
upon for your gear. The following 


wheels: 

The pitch (circumferential) multiplied 
by the number of teeth and divided by 
3.1416 will give the diameter of the pitch 
circle. 
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The diameter of the pitch circle mul- 
tiplied by 3.1416 and divided by the 
number of teeth will give the circum- 
ferential pitch. 

The diameter of the pitch circle mul- 
tiplied by 3.1416 and divided by the 
pitch will give the number of teeth. 

To obtain the diametrical pitch from 
the circumferential (also called circular) 
pitch, divide 3.1416 by the circumferen- 
tial pitch. 

To obtain the circumferential pitch 
from the diametrical pitch, divide 3.1416 
by the diametrical pitch. 
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The size of the teeth is determined 
according to the power which they have 
to transmit. They tend to break at the 
lowest portion—that is, at the root. If 
the wheels are well fitted, and the teeth 
make contact throughout the entire width, 
they will resist the strain much better 
than if they are inaccurately fitted. In 
the latter case they may make contact 
at some place near the edge so that the 
strain is concentrated mainly upon a 
small portion of the metal. The power 
which a gear wheel can transmit increases 
with the speed of the rotation. If a 
wheel has a slow speed of rotation, there- 
fore, its teeth must be larger than they 
need be if the speed is higher to transmit 
a given amount of power. Generally, 
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there will be two pairs of teeth or more 
in contact simultaneously, so that you 
can reckon that the pressure is dis- 
tributed upon two teeth. All the small 
classes of gearing likely to be used by 
amateurs will, in all probability, have 
sufficient strength when the teeth are 
made of recognized good proportions so 
that no calculations need be made for 
this. If the teeth are to be cut from the 
solid—and this is the best method for 
small wheels—the blanks can be sent to 
a gear-cutter who will select a suitable 
tool. It will only be necessary to state 
the sizes of the pitch circles and the num- 
ber of teeth to be cut in each wheel. 
When deciding upon the numbers, arrange 
to have as many teeth as possible con- 
sistent with strength and wear. It is 
not advisable to have less than seven 
teeth in any wheel. 

The teeth are usually proportioned 
according to the length of the pitch. 
Different makers vary the dimensions to 
a small extent. The well-known author- 
ity, Professor Unwin, in his “Elements 
of Machine Design,” gives the following 
(see Fig. 10), the unit being the pitch. 
These dimensions show that the thickness 
of a tooth measured on the pitch circle 
should be slightly less than the width 
of the interval between the teeth (called 
the space). Also that there will be a 
clearance space between the point of the 
tooth of one wheel and the bottom of the 
space of the wheel into which it is geared. 
The width of the wheel is usually about 
2 to 214 times the pitch. When a pair 
of wheels are in gear, the pitch circles 
should touch. If such proportions for 
the teeth and spaces as given in Fig. 10 
have been adopted, there will then be a 
small amount of play between the teeth, 
as the thickness of the teeth is slightly 
less than the width of the spaces, and the 
height above the pitch circle is less than 
the depth inside it. This clearance allows 
for very small irregularities, and enables 
the wheels to run without jamming; it 
should not be produced by extending 
the distance between the centers of the 
wheels. 

There is a kind of gearing used in mill 
work called mortise wheels. In this one 
wheel of a pair is fitted with wooden teeth 
dovetailed into slots in the rim. When 
these are used the proportions of the 
teeth are altered, the wooden teeth being 
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made thicker than the metal teeth of 
the wheel with which it is geared. The 
object of the gear is to reduce noise. It 
would scarcely be used for small gearing 
except as a model of a large gear. 

The teeth of cog-wheels require to be 

made of peculiar shape. It is not suffi- 
cient to make teeth of any pattern which 
will allow them to engage and disengage 
during rotation without binding. There 
is a further consideration: they must be 
of such a shape that the relative velocities 
of the pitch circles will not be disturbed 
as they roll one against the other. The 
pitch circles should continue to roll as 
if there were no teeth and no slip. Mathe- 
Maticians have discovered that if the 
teeth are shaped according to certain 
well-known geometrical curves, this con- 
dition will be practically fulfilled. The 
three curves which are used in practice 
are the epicycloid, the hypocycloid and 
the involute. When made on the cy- 
cloidal principle the contact surfaces of 
each tooth are composed of two curves. 
That part which is outside the pitch 
circle is curved to the epicycloid, and 
that part which is inside the pitch circle 
1s curved to the hypocycloid (see Fig. 11). 
A cycloid is the curve which is described 
by a point fixed at the circumference of a 
circle when that circle is rolled in contact 
with a straight line. An epicycloid is 
the curve which would be described by 
the point if the circle were rolled upon the 
circumference of another circle. A hypo- 
cycloid is the curve which would be de- 
scribed if the circle were rolled in contact 
with, but inside, the circumference of 
another circle. 

If the curves of the faces of the teeth 
on one wheel are formed by the same 
rolling circle which is used to form the 
flanks of the teeth on the wheel with which 
it is to gear, the relative velocities of the 
pitch circles will not be disturbed by the 
engagement of the respective teeth. 
This is actually done in practice. The 
curves are sometimes really produced 
by rolling a disc representing the curve- 
generating circle upon another disc or 
template representing the pitch circle, 
or are drawn by compasses to some geo- 
metrical construction which gives arcs 
of circles very closely approximating to 
the real curve. Constructions of this 
kind are given in text-books on machine 
construction. The same generating circle 
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can be used to describe the curves for 
the faces and flanks of the teeth of each 
wheel; this is convenient and usual in 
practice, though two generating circles 
could be used—one for the flanks of the 
driver teeth and faces of the driven teeth,. 
and the other for the faces of the driver 
and flanks of the driven teeth. If more 
than two wheels are in gear together, or 
if a number of wheels are required to gear 
indiscriminately with each other—as in 
the case of a set of change-wheels for a 
lathe or other machine—it is necessary 
to use one circle only to generate the 
curves for the faces and flanks of the 
teeth of all the wheels. 

Many wheels are made with teeth 
which have straight instead of curved 
flanks, the lines being radial. This is 
quite correct, because a hypocycloid 
generated by a circle whose diameter 
is equal to the radius of the pitch circle 
inside which it rolls is a straight line, 
Fig. 12. The generating circle should 
not be made larger than this, as the 
straight line then becomes a reverse 
curve, producing a weak form of tooth 
at the root, as indicated by Fig. 13. For 
this reason the diameter of the generating 
circle to form the teeth of a set of wheels 
of different sizes is usually made equal 
to the radius of the pitch circle of the 
smallest wheel. The flanks of the teeth 
of that wheel will then be straight lines, 
and those of all the others will be curves. 
But all will be hypocycloids, and the 
teeth will not be weak at the root. Ac- 
cording to Molesworth, the best diame- 
ter of the generating circle is given by 
2.22 times the pitch, provided the number 
of teeth in any one of the wheels is not 
less than fourteen. If the number be 
less, the diameter of the generating circle 
should be equal to the number of teeth 
a lee by the pitch and divided by 


Teeth shaped upon the cycloidal prin- 
ciple preserve the relative velocities of 
the pitch circles only if the wheel centers 
are at the proper distance apart. If the 
centers are spread so that the pitch circles 
do not rotate in contact, the relative 
velocity is not maintained. If the teeth 
are shaped upon the involute principle, 
this condition need not be strictly ob- 
served; the relative velocities will not 
be disturbed if the centers are spread or 
brought more closely together to a small 
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extent. Any normal wear of the bear- 
ings would thus not interfere with the 
proper action of the teeth. The involute 
is a geometrical curve produced by the 
end of a stretched cord which is being 
unwound off a cylinder or the circumfer- 
ence of a circle; it would also be produced 
by the end of a straight line which is being 
rocked upon the circumference of a circle. 
In either case the circle is called the base 
circle, and the curve produced is called 
the involute of that circle. 
upon this principle do not have two curves 
for their contact surfaces; the face and 
flank at each side of a tooth is formed 
by one and the same involute curve (see 
Fig. 14). The curve is produced by the 
end of the line B, which represents the 


Fig. 14 


cord or straight line rocking upon the 
base circle. Such teeth are of strong 
shape, and all wheels with involute teeth 
will work correctly together if the teeth 
are of the same pitch and obliquity of 
line of contact. That is, a line LC, Fig. 14, 
making contact with the base circle and 
passing through the pitch point P. For 
a set of wheels, any pair to work together, 
the radii of the base circles must bear 
the same proportion as the radii of the 
pitch circles. A curve consisting of an 
arc of a circle can be produced which is 
very near to the true involute curve; 
geometrical constructions for this are 
given in text-books on gearing and ma- 
chine construction. According to some 
authorities, teeth shaped to the involute 
curve exert a thrust along the line joining 
the centers of the wheels (called the line 
of centers), thus exerting extra pressure 
upon the bearings; therefore the involute 
curve should not be adopted if the wheels 
have to transmit a considerable amount 
of force. Others do not agree with this. 
Hawkins, in his book on the teeth of 
wheels (largely translated from the work 
of the French mathematician, Camus), 
describes an experiment made by him 
with a pair of wheels having involute 


Teeth shaped . 
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teeth. The wheels were tried with the 
teeth engaging at various depths, and 
did not show any tendency to thrust the 
centers apart until they were placed with 
the teeth engaged only to a depth of 14 in. 
out of a total depth of 144 1n.; even then 
the tendency to separate the centers was 
very slight. Involute cutters are stocked 
by tool dealers, and the curve is favored 
in American practice. If the angle A, 
Fig. 14, be made as large as practicable, 
involute teeth appear to give good results 
in working. The effect of increasing 
the angle A is to bring the circumference 
of the base circle close to that of the pitch 
circle, the result being short teeth. 
(To be continued) 


Wireless Telegraphy without Sparks 

According to the Matin, a young French 
engineer has made a discovery which is 
likely to revolutionize wireless telegraphy. 
The article in the Matin says: “The 
author of this wonderful discovery is M. 
Julien Béthenod, a favorite pupil of 
Henri Poincaré and a personal friend of 
M. Branly. This young scientist is al- 
ready known as the inventor of an alter- 
nator, by means of which messages are 
sent out by wireless sound sparks. This 
alternator is in use at the Eiffel Tower, 
and is employed for military and naval 
purposes in several places in the Colonies. 
The invention of M. Julien Béthenod 
consists in the main in this, that it sub- 
stitutes for wireless telegraphy with 
sparks wireless telegraphy without sparks. 
In the case of wireless telegraphy with 
sparks, the materials required are: (1) 
an alternator; (2) a transformer; (3) 
a self-induction coil; (4) a condenser; 
(5) anoscillator; (6) anantenna. With 
wireless telegraphy without sparks, on 
the other hand, all that is necessary is an 
alternator and an antenna. Of course, 
it is a special antenna that is required, 
as well as a machine that is capable of 
sending out waves on the antenna that 
are in exact unison. The first advantage 
of this system will be that the waves 
sent out by the machine through the 
antenna will not be caught by carrying 
out the necessary experiments. When 
the test is completed, we hope to makea 
further communication.”’ 

P. J. HALER. 
H. T. WRIGHT. 
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INFLUENCE OF ANTIQUE MODELS ON PRESENT-DAY FURNITURE 


= Various Forms of Tables Described—The Tray Table—The Telephone Table 
PAUL D. OTTER : 


„ it will be found that the influence of 
periods” actively determines our form 
of furniture as does the period style of 
the building determine the nature and 
decoration of the room within, and so it 
is with the intention of dividing the 
furniture family under headings that 
the subject of tables is now considered. 
It is not so much what we make for our- 
selves in unrestrained enthusiasm, urged 
on by watching the clean shavings curl 
from our plane, but it is what others might 
think of our product when we get through 
with it that impels us to consider with 
some deference, what is in the market ?— 
what kind of furniture is the home fur- 
nisher seeking ? 
_ In this inspection of present furniture 
it will inspire the practical tool user with 
increased confidence to know that many of 
the furniture forms bought by discrimina- 
ting purchasers he can make for his own 
home and use also as models for private 
orders. 

With this idea in mind the present 
subject has been prepared, presenting 
types of simple construction and of a 
character which will harmonize well in 
the furnishing of the modest home; par- 
ticularly will others fit in well with the 
bungalow and concrete order of home, 
the character of which originally springs 


Fig. 1.—Table Chair 29%-In. High Shown 
with Top Down 


Fig: 2—A Settle Table 2934 In. 
igh Shown with Top Down 


from the same source as shown in many 
under consideration. 

Having a two-fold use, Fig. 1 is very 
desirable in the small cottage or bungalow 
home where the dining-room is frequently 
the living-room. It is well adapted for 
beginners in the home life, and when not 
in use looks well against the wall as a 
settle, particularly when the room has 
a timbered or paneled treatment. 

It might be well to note here in passing 
that all such pieces of furniture never 
look well in natural or light finish, even 
golden oak finish, for much of the square 
furniture is too light. The main purpose 
and most satisfactory color finish is to get 
age brown tones immediately, as they 
blend well with draperies, rugs and all 
other furnishings. Such a tone, you will 
notice, accords well with standard tones 
adopted by the architect and decorator. 

is age tone is commonly known under 


Fig. 3—An English Breakfast Table with 36x36 
ln. Top 
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the name of “‘fumed oak.” ‘‘Cathedral 
oak” is another pleasing shade of brown. 
Oak is also a safe wood to use for furniture 
of a medieval type, or that which partakes 
of a sturdy character and possesses a 
combination of square and round-turned 
parts. 

It is assumed a sufficient working draw- 
ing be made showing the end view of the 
subject and also one-half of the front view. 
With the skill of a workman and the 
experience in getting out and handling 
stock much of unnecessary and familiar 
detail need not be placed on the drawing 
if time does not permit. The use of the 
drawing will be to pencil in between deter- 
mined measurements unknown detail of 
form and outline. Other simple parts 
may with judgment be arranged for and 
fitted as the work proceeds. 

These remarks do not, of course, mini- 
mize the value of a clearly defined work- 
ing drawing, should there be any need 
of referring to it at some later time or of 
making a modified interpretation of the 
same class of subject. | 

Well-seasoned wood should at all times 
be made use of and generous well-fitting 
tenons be given to the cross stretchers, 
which should go clear through the thick- 
ness of cross legs and be further secured 
either by a headless brad or a hardwood 
peg. The top of the table may operate 
on a bolt or lag screw secured through a 
hole in the enlarged part of batten and 
pass into arm or back post. This is a 
matter of experimenting and also the 
location of top in central position over 
the base when down in place. 

Little need be said of the settle table 
in Fig. 2, except to call attention to 
another use of the compartment under 
the lift-up seat. This is entirely of % in. 
boards. The drawing here shown repre- 
sents a familiar type of early English or 
early colony utility table. It admits, 
however, of varied outline and more 
elaborate treatment. Sometimes the 
seat is padded and upholstered with a 
padded and upholstered panel treatment, 
covering much of the space within the 
battens of the underside of the top. This, 
then, to use an expression, “puts it in 
another class” and identifies it more with 
the furnishings of a craftsman’s living 


It is desired by the aid of the cuts shown 
to excite individual expression as much 
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as possible. Much of the old furniture 
is interesting from the ingenious devices 
or construction, designed just as much 
then as today to serve a double purpose, 
and it is hoped that the spark of inventive 
genius may be fanned into a flame oi 
enthusiasm for other simplifying means 
or comfort-giving features. Meanwhile 
curb any desire to change good form for 
some untrained outline or erratic profile 
to your turnings; rather seek out and 
make a rough pencil sketch of a bit of 
turning or an approved outline which 
you think would apply to a particular 
form of furniture needing a little more 
grace or livelier expression to it by a 
change of outline, or an added bit of 
modest carving or molding. 

Fig. 3 presents an English breakfast 
table which is coming again into renewed 
favor. It has its advantages of looking 
well when not used as a meal table and 
of being useful for other purposes. 

The marked revival of needlework 
among ladies demands attractiveness in 
table designs, and for this reason the 
antique models are more than ever being 
reproduced, fashion dictating that lunch- 
eons be served on bare table tops over 
open lace-work doilies and scarfs. A 
becoming design of table is therefore 
much in demand. A simple turned shape 
to the posts of the Jacobean period is 
shown, although other profiles may be 
used. Two specially fitted hinges 
screwed firmly in the usual way to ends 
of leg strainers and brought together by a 
central pin covered by finishing cap will 
provide one of the many ways of throwing 
open the legs to a square position under 
the table top. 

Certain unobtrusive stops and a lock- 
ing device are to be provided to check the 
posts at a determined position. What- 
ever may be the diameter of the table, 
make the center of the table about 3 in. 
less than a third of the diameter. 

The size of leg stock shown on cut is 
for the larger size of table, 48 x 48 in. 

Fig. 4 is now one of the very popular 
forms of gate leg tables—most frequently 
made in mahogany. This fits in well 
with furniture of a mahogany order, as 
does most of the William and Mary style, 
of which this is a suggestion. 

The gate with the halved out post A 
fitting into cross rail correspondingly 
halved in a loose fitting manner, pivots or 
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swings out from post, loosely pivoting 
on top of rail. The corresponding gate 
on other side of table swings out in a 
similar but alternating direction, stopping 
at a check at right angles with the table 
frame. All dropleaf tables should be 
treated with a rule joint contact with leaf 
and top of table. 
Fig. 5 meets with favor now ev 
though its class was replaced by the 
pedestal table; yet it, too, has the merit 
of side-wall attractiveness which the 
modern table cannot have. The leaves 
are usually supported by a stiff swinging 
cross bar set into top of apron rail. Care 
should be used in the selection of dry 


i = : 48 Diem A 
Sod 7 


Fig. S—A “Sheraton” Dining Table, 42 or 48 In. in Diameter 


Fig. 6—A Serving Table 


lumber for the tops and also to screw on 
a batten, using no glue, but setting each 
screw in a small slot so that the top may 
shrink and expand unretarded. 

Mahogany, or mahogany-finished birch 
is properly the wood for this table, and 
more particularly if it is made in a smaller 
size than a 42-in. top. 

We used to feel very well satisfied with 
the ordinary dining-table and a direct 
communication to the kitchen and the 
pantry, but now our needs, through a 
process of refinement, must take on con- 
siderable complexity, all of which adds 


to home charms and the wife’s pleasure 
in displaying in an attractive way and on 
suitable furniture her growing collection 
of silver, cut glass, decorated ware, and 
last but not least, her linen, for every 
day or on festal occasions. This requires 
us to show Fig. 6, a serving table, which 
is very simple and plain, being a sort of 
second cousin of the more aristocratic 
sideboard. It is one remove from the 
buffet, and consequently, about fits in 
with our modest ideas of living, and the 
useful furniture we need about a bungalow 
or that class of home. 

Little need be said about this, except 
that a form of frame made similar to one 
suggested in Fig. 13, is to be used as a 
base of construction, and the two lower 
shelves are to be cut out and fitted in a sim- 
ilarmanner. The shelves may be secured 
to posts from the underside by means of 


Fig. 8—Section of Serving Tray for the Tray Table Shown in Fig. 7 


; Fig. 9—Tray Stand to Be Usea 
Fig. 7—A Tray Table to Fit Glass Tray in 
10 x 25 In. 


Connection with Glass 

Tray, Fig. 

a counterbored screw hole bored on a 
long slant. This simple sideboard is 
becoming a necessity, as in a home with- 
out servants it permits of extra table 
furnishings and the desserts to be placed 
in readiness before the meal is begun, 
thus creating greater repose for the 
housewife. 

Fig. 7 offers a good substitute or even 
an adjunct to Fig. 6, being a tray table 
which provides a proper resting-place 
for the glass-filled tray when not in use. 

We do not pass the social hour or two 
without on many occasions being served 
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with refreshments, and the tray has truly 
become a necessary article, and like every- 
thing else an object of attractiveness and 
friendly rivalry as to who will own the 
prettiest tray. 

Fig. 7 may properly have a second 
drawer, although where the lower shelf 
might be used for a fruit bowl such an 
addition may destroy the decorative 
effect. 

The glass tray, Fig. 8, which in this 
instance determines the size of table top 
for Fig. 7, consists of a molding of oak 
or mahogany cut from a stick 34 x 1)4 in. 
of a section, preferably the one shown. 
These pieces are cut to a mitered frame 
measuring over all 16x25in. Long 
brads properly set in and concealed, or 
a l%-in. saw kerf run across the glued up 
frame at an angle of 45 degrees with a slip 
of wood set in glue and trimmed off, will 
probably produce a more dependable 
joint. A piece of good, clear, clean single 
thick glass, a piece of attractive figured 
cretonne with birds, foliage or flowers, a 
piece of dry thin board or flat stiff straw 
board, are to be cut to fit not too tightly 
within the rabbet size of the frame, then 
with a number of stiff, thin brads securely 
nail in position; a small, round reed or 
stick is sometimes used to brad in over 
the backing. As a final covering of this 
surface and also to extend over the bottom 
face of frame, glue on an extra large piece 
of corduroy, preferably brown, green 
or gray, starting from one end, and using 
some stiff paste, or rather thick prepared 
glue, which has little moisture. After 
this covering is set and dry, use a sharp 
knife in trimming off the material over- 
hanging outer edges. Brass handles are 
now to be had for such trays, and care 
should be taken to set the screws into 
the light frame in a prepared hole small 
enough to make the screw draw up firmly. 

Fig. 9 is a collapsible table or stand to 
support tray in kitchen or pantry when 
receiving contents previous to carrying 
to dining-room tray table, Fig. 7, or in to 
guests during some social gathering. It 
is quite a useful article for large gatherings 
where other table space is being used, and 
is also necessary for the welfare of a 
handsome tray when away from its 
proper place. 

THE SEWING TABLE 

Among the many kinds of tables the 

sewing table provides an orderly place 
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for materials and ample space to lay out 
work on the top and extending leaves. 
The plain and less expensive type shown 
in Fig. 10 in mission style is here used 
as a basis for any different treatment the 
reader may wish to give it and not depart 
from form or size of parts. The legs 
may be treated with a squared neck or 
lessening of stock under the lower drawer 
frame and the major part of post reduced 
to a taper and expanded again before it 
reaches the floor into a square ball effect; 
or this full length may be turned by using 
some well selected taper form. The 
shelf and top may then be treated with a 
molded edge and slightly rounded corners 
and the rule joint be used instead of plain 
square. 

Fig. 11 is a more pretentious table 
properly made in mahogany. This is 
the type the interested worker will find 
gives him the opportunity for skilled 
workmanship, and in the drawers he may 
insert various small compartments and 
specified divisions which would delight 
the future possessor of such an article. 

By the use of Fig. 12 the manner of 
gluing up stock is shown, and may be 
resorted to for producing a flowing shape 
or outline, which is frequently wider than 
stock obtainable. The heavy line shows 
the proposed shape of one-half of lyre 
pedestal to work table, Fig. 11, allowing 
length for large tenons, top and bottom 
A to fit in mortise in frame, Fig. 13, and 
the lower tenon to fit in molded base 
above scroll feet in Fig. 11. Before the 
outline indicated in heavy line is sawed 
out, unite the two halves by gluing. 
This will enable you to use long clamps 
on flat surfaces. When dry, saw out on 
band saw and cut tenons. 

The frame, Fig. 13, here shown is a 
base in most all forms of modern con- 
struction of carcass work. If the reader 
will inspect any available piece of fur- 
niture of a case of like nature, he will find 
this frame to be a convenient one upon 
which to secure other constructional 
parts. In many instances it is not in 
outward evidence, while in the case of 
the sewing table, Fig. 11, it appears be- 
tween the two drawers and above and 
below. Where thus exposed to view the 
stile should either be faced with veneer 
or be of the same kind of wood as the 
entire construction; these frames other- 
wise may be made of inferior wood, gen- 


Fig. 10—Serving Table Having Top 
en the Leaves are 
up, 18 x 33 In. 


30° 


Fig. 14—Mission Table Showing “Elizabethan” Treatment on Left Leg 
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erally of 34 or 7% in. thickness, and 2 or 
more inches wide, judgment showing 
whether one or more crossbars will be 
needed for extra stiffness. 

A preparatory working drawing which 
you should make will indicate where you 
are to relish out the corners, as instanced 
in Fig. 13, to provide a place for the jamb 
blocks on each side of drawer. The ends 


of the carcass hidden by the drop leaves _ 


in the cut are glued and secured by screws 
to these frames by screws countersunk 
or set in, as shown at B. 


USE OF CORNER BLOCKS 


A double insurance of strength and 
stiffness is always secured in cabinet work 
by settirig in frequent corner blocks: 


Area In. High an 


these may be made of neatly cut trian- 
gular blocks or strips two or more inches 
in length. 

The upholding of the drop leaves may 
be secured by various means, and I take 
it that if it is a pleasure to construct an 
article it is equally interesting to study 


Fig. 11—Colonial Sewing Table 30 


Top Wh 
Leaves Are Up, 18 x 40 in. 
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out and provide certain ingenious devices 
which further embody personality in 
Various holding-up 
the 


one’s productions. 
methods are used on such tables, 


en Both 
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Fig. 16—A Telephone Teble and Stool 


simplest possibly being a swing bar, space 
for which must be provided for its action 
under the middle part of the table top, 
or sufficient space may be provided on 
your drawing so that the middle top shall 
hang over sufficiently to hinge to each side 
of the case a 34-in. swing bracket long 
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enough properly to support the drop leaf 
when drawn up 
Our broad handed way of living makes 
the subject of tables very varied, as each 
room appears to demand a special form 
of table, but I am going to give the parlor 
cant attention at present, for that room 
s falling much into disfavor. Fig. 14 
shows a very popular and approved formof 
convenience table forthe living-room. It 


is of the mission order, yet for those who ` 


wish a less heavy effect, the left leg is 
shown turned in the Elizabethan style, 
which will be found to modify the over- 
weighty appearance, and permit of its 
use in greater harmony with a mixed 
assortment of furniture patterns, which 
are generally to be found in a living-room. 
Such tables are generally made in three 
sizes, 40 x 30 in., 42 x 28 in. and 36 x 26 in. 

Fig. 15 is a graceful form of table 
adapted to a ladies’ room, parlor or 
reception hall, and should be made in 
mahogany or other rare wood. 

The top is semi-circular and the apron 
is sawed in conformity and set under 
very slightly, about 34 in.; the legs are 
1144 in. square and mortised between 
the aprons and reduced by a taper to 
34 in. at floor. By making a small groov- 
ing tool or plane, a groove of 3-32 in. 
square may be plowed in }4 in. away from 
edges of legs on front and also on apron 
front and one groove in edge of table top, 
into which may be set in glue a strip of 
wood or veneer of a lighter color. Let 
dry and then scrape flush with cabinet 
scraper and sand smooth with No. 00 
sandpaper. 


THE TELEPHONE TABLE 


The telephone table, Fig. 16, I am sure 
will be highly valued in the home, par- 
ticularly by the feminine members of 
the family. The style is a modified type 
fitting in well with the ‘Mission,’ 
“Quaint” or “Arts and Crafts” style 
so prevalent. The simple general form 
is One permitting various changes in leg 
treatment and shape of outline to apron. 
An undershelf in table provides for the 
telephone book. The top, shelves and 
side rails are of 34-in. material. The 
table stand is so made with the side 
strainers or stretchers provided with a 
groove and projecting lower lip to 
top of stool when it is slid in out of the 
way. A 1%%-in. hole is bored into center 
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of stool top to facilitate withdrawing it. 
A wooden arm ted in C and a 
turned disc to hold telephone stand is 
secured by a bolt with nut and washers 
to table top at back so that instrument 
may be swung back or forward for con- 
venience.— Building Age. 


A Hint for Cutting Keyways 
AN APPRENTICE 
The accompanying sketches show an 
easy and practical way of ensuring a key- 
way to run parallel with the shaft. Most 
planing and shaping machines have one 
or more slots running longitudinally with 
the table. If one of these slots be planed 


pes 


A Method of Cutting Keyways Parallel 


the whole length of the table to an angle 
of 90 degrees so that a shaft may rest 
in it asin a V-block, it will amply repay 
one for the trouble expended on it. It 
will also stop the shaft from buckling under 
the pressure of the cutting tool. 


Reporting Obstructions by 
Radio Telegraphy 

Shipmasters in the North Atlantic are 
invited to communicate reports of danger- 
ous obstructions to navigation to the Hy- 
drographic Office, Washington, D.C., or to. 
the nearest Branch Hydrographic Office, 
by radio telegraphy at or near the time 
of seeing the obstruction. Such mes- 
sages should be brief and in English. 
They should be addressed va any naval 
or commercial radio telegraph station 
along the coast of the United States. 
The cost of their overland transmission 
will be borne by the Hydrographic Office. 
Particular attention is invited to the 
request that such messages from the 
ship to the shore should be addressed 

va a Station in the United States. 
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INDUCTION MOTORS AND HOW THEY WORK 
NORMAN E. NOBLE 


In this article it is intended to deal 
with the description of induction motors 
and principle upon which they work. 
This is a subject that most amateurs 
(whose study of alternating current 
motors has not progressed very far) 
consider somewhat of a mystery, and it 
is for their benefit that this article is 
written. I have endeavored, as far as 
possible, to keep the description and 
drawings as clear as I can, considering 


alternating current for their power. 
However, for those whose knowledge is 
slightly rusty, I will commence with a 
brief description of their derivation. 
An alternating current is one that is 
neither constant in direction or pressure, 
but varies—first flowing in one direction 
round the circuit, commencing from a 
zero value and rising to maximum, and 
then back to zero; it then changes its 
direction and flows round the circuit in 


the nature of the subject; also the mathe- 
matics of induction motors have been 
; out entirely, as they are rather com- 
Pex and might have induced the ama- 
teur to slip over some of the most im- 
lane points. It has been assumed 
nat those who wish to study the prin- 
Ciple of induction motors have a good 
p and knowledge of the properties 
: -current motors and apparatus, 


rey have also a slight knowledge of the 
ental principles of alternating 
es and one or two of its peculiari- 


as induction motors depend upon 


the opposite direction: from zero to a 
maximum, and back to zero. This cycle 
of operations is repeated at regular 
intervals of time. 

Let us now consider Fig. 1, in which 
the curved line represents an alternating 
current, and shows the variation in direc- 
tion and pressure. The line X Y repre- 
sents the zero line—volts in one direction 
being marked above the line, and volts 
in the opposite direction below the line, 
time being marked horizontally. The 
current starts at a zero value at A, and 
increases, at a varying rate (as shown by 
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the curve), to a maximum value at B; 
then it decreases from a maximum to a 
zero value marked C, all in one distance 
round the circuit. The direction is now 
changed, and the current increases from 
a zero value at C to a maximum value 
at D, and then down to a zero value at 
E—all in the opposite direction round 
the circuit. This complete cycle of 
variations—that is, from A to E—-is called 
one period; this period or cycle of varia- 
tions is repeated at regular intervals of 
time, each period occupying 1-50 or 1-25 
second, according to the design of the 
alternator supplying the current. Thus, 
we get a current having 50 or 25 complete 
periods of variation per second; of course, 
we can get currents having 100 or 60, or 
any other number of complete periods 
of variation, but 25 and 50 periods per 
second are the most common; the peri- 
odicity or frequency of the current being 
a fixed quantity for any particular alter- 
nator at its proper speed. 

We will now consider how these alter- 
nating currents can be produced. For 
our illustration let us consider a single 
coil of wire revolving in a direct-current 
magnetic field, and each end of the coil 
being connected to a separate slip-ring. 
(See Fig. 2.) The coil E is assumed to 
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be rotating in a clockwise 
direction, as indicated. As 
the coil revolves, the con- 
ductor A cuts the lines of 
force in one direction; this 
induces an e.m.f. in the 
conductor, which causes a 
current to flow, the direction 
of which can be easily 
determined by remembering 
the following simple rule: 
“Hold the palm of the 
right hand so as to meet the lines of force 
(coming from the N. pole to the S. pole), 
and place the hand so that the thumb 
indicates the direction of motion of the 
conductor, and the fingers will point out 
the direction of the induced current.” 
(See Fig. 3). 

If this rule be applied to Fig. 2, the 
induced currents will be found to flow 
in the direction shown by the arrows. 
We will now deal with the currents gen- 
erated during the first quarter of a revo- 
lution (that is, 90 degrees). Considering 
the conductor A, this will start cutting 
the lines of force gradually, and as it 
rotates will cut an increasing number of 
lines, until, when it has moved 90 degrees, 
it is cutting a maximum number of lines. 
Now the e.m.f. induced in any conductor 
is directly proportional to the rate of 
cutting; therefore, it will be seen that 
the e.m.f. generated during the first 90 
degrees of a revolution corresponds to 
that portion of the curve, Fig. 1, from 
A to B. Of course, at the same time 
there is an e.m.f. generated in the con- 
ductor B, Fig. 2, which assists that gener- 
ated in the conductor A. During the 
second quarter of the revolution (that is, 
from 90 degrees to 180 degrees), the num- 
ber of lines cut is a maximum at the com- 
mencement, and grad- 
ually decreases to zero; 
thus, the e.m.f. generated 
in this portion of the 
revolution will vary from 
a maximum to a zero 
value and will correspond 
to that portion of the 
curve B to C, Fig. 1. 
Now, during the third 
quarter (that is, from 
/ 180 degrees to 270 de- 

grees) the direction of 
the induced current 1s 
imane PHASE changed. because the 
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conductors cut the 
lines of force in the 
reverse direction; the 
€.m.f. generated will 
Vary in pressure from voLTs in one \ 
Zero to a maximum, DIRECTION 

as in the first quarter 
of a revolution, and 
will correspond to that 
part of the curve C to 
D, and, finally, in the 
last quarter (that is, “ers al | 


MAXIMUM 


VOLTS VERTICAL 


X TERS 


from 270 degrees to Smecno 
360 degrees), the 
em.f. generated will 
vary from a maximum 
to a zero value (as 
in the second quarter), and corresponds 
to that portion of the curve D to E, Fig. 1. 

The current produced by this single 
coil revolving in a two-pole field, as in 
Fig. 2, is a single-phase alternating cur- 
rent, and we get one complete period 
produced during one revolution of the 
coil; therefore, to get 50 periods per 
second, we must rotate the coil at 50 
revolutions per second. If we had a 
four-pole field, we should get two com- 
plete periods during one revolution of 
the coil; so, under these conditions, we 
need only revolve the coil at 1,500 revo- 
lutions per minute to produce 50 periods 
per second. Hence, as we increase the 
number of poles of the field, we increase 
the periodicity of the current (that is, of 
course, for a given speed). Therefore, 
to find the periodicity of an alternator, 
we have: Periodicity per second equals 
revolutions per second times number of 
pairs of poles. 

Referring back to Fig. 2, we had one 
coilonly. Now, suppose we wind another 
similar coil at right angles to the original 
coil, and connect it to two 
more slip-rings (that is, four 
altogether), Fig. 4. The 
coil Z would be generating 
a maximum e.m.f. when the 
coil Y was generating no 
e.m.f., and vice versa; so. 
if we revolve these two coils 
in atwo-pole magnetic field, 
as before, we shall get two 
alternating currents, one 
having its maximum value 
when the other has its zero 
value, the difference be- 
tween the two being 90 de- 
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Fig. 6 


grees, Fig.5. This is called a two-phase 
current, the phase difference being 90 de- 
grees. Curve A represents one phase, and 
the curve B represents the other phase. As 
regards the periodicity of the currents, it is 
exactly the same as previously pointed out 
—that is, it depends on the speed and 
the number of pairs of poles. If we had 
to wind three coils having 120 degrees 
between each of them, we should get 
three currents having a phase difference 
of 120 degrees, Fig. 6. This is all that 
will be said on the derivation of alter- 
nating currents. 

Induction motors can be made to run 
on either single-, two- or three-phase 
current circuits. We will consider two- 
phase motors first. Let us take a soft 
iron ring-shaped core, as shown in Fig. 7 
— (it must, of course, be laminated to 
prevent eddy currents)—and wind a coil 
of wire in two halves, A and B, on oppo- 
site sides of the ring. If we now pass a 
direct current through the coils in the 
direction shown, we shall get a magnetic 
field produced inside the ring, as indicated 
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by the dotted lines, the N. and S. poles 
being as shown; if we put a small com- 
pass needle in the center of the ring, it 
will, of course, take up a horizontal posi- 
tion. Let us now wind another similar 
coil of wire in two halves C and D, and 
at right angles to the coils A and B, Fig. 8. 
If we pass a direct current through the 
coils C and D in the direction indicated, 
we get a vertical magnetic field, having 
its N. pole at the top and its S. pole at 
the bottom. If we now pass the same 
current through both coils in the direc- 
tions shown, simultaneously, we get two 
magnetic fields at right angles to one an- 
other, and a compass needle placed inside 
the ring will take up a position midway 
between the two fields, as shown in Fig. 8. 
Turning back to Fig. 7, let us supply the 
coils A and B with an alternating current 
(single-phase); therefore, we shall get a 
current flowing first in one direction, 
and then in the other. At one particular 
instant the current would be flowing as 
indicated by the arrows, and consequently 
would produce a magnetic field having 
its N. and S. poles in the ring, as shown. 
The strength of the field would gradually 
increase from zero to a maximum, and 
then decrease to zero. Then, with the 
current changing its direction, the poles 
of the magnetic field would be reversed— 
that is, the N. pole would become S., 
and vice versa, during the period that the 
current was flowing in the opposite direc- 
tion to that shown. The result is—we 
get what is called a pulsating field, and 
a compass needle placed inside the ring 
under these conditions would first be 
pulled in one direction and then the other; 
and if we looked closely at the needle we 
should be able to see a visible vibration, 
but no rotation, unless we first gave the 
needle a twist; the reason being that 
the needle has not time enough to turn 
partly round in one direction before it is 
pulled back with the field reversing, which 
occurs perhaps fifty times a second, de- 
pending on the frequency of the supply. 

Let us now consider Fig. 8, and supply 
both coils A and B, and C and D, with 
alternating current (single-phase), and 
we shall get two pulsating fields at nght 
angles to one another, and a compass 
needle will take a vibratory position 
midway between the two if they are of 
equal strengths. From these two ex- 
periments we conclude that neither of 
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the two methods is suitable for produc- 
ing rotation. To produce rotation we 
require a rotating field, and not a pul- 
sating field. 

The production of a rotating field can 
be accomplished by supplying two or 
more suitably placed coils with alter- 
nating currents differing in phase; by 
that is meant—one current attains its 
maximum value a certain fixed time after 
or before the other. Let us take a two- 
phase current (that is, one quarter of a 

period phase difference, Fig. 5), and sup- 
oly. he coils A and B with one phase of 
the current, say, the lagging current, and 
the coils C and D with the other phase 
(that is, the leading current), Fig. 8. 
Under these conditions we shall get a 
rotating magnetic field revolving at a 
uniform rate in a clockwise direction in 
this case, and if the following explanation 
be carefully studied, the reader will have 
got over the most difficult part, and one 
which causes trouble to many amateurs. 
At that instant when the current in the 
coils A and B is at zero, the current in the 
coils C and D is at a maximum, and is 
assumed to be flowing in the direction 
C to D; therefore, the magnetic field 
due to these coils C and D will be vertical, 
as per Fig. 8, its N. pole being at the top 
and its S. pole at the bottom. Now, the 
value of the current in the coils C and D 
decreases from maximum to zero at a cer- 
tain rate; but, as this is happening, the 
current in the coils A and B (which is 
assumed to flow at this instant from A 
to B) begins to increase from zero to a 
maximum value, and the magnetic field 
thus produced will be horizontal, with 
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poles as per Fig. 8. This would be the 
case if we consider the coils separately; 
but as the magnetic field due to the coils 
C and D is weakening, owing to the cur- 
rent’s decreasing in value, the magnetic 
field due to the coils A and B is increasing 
in strength, hence the two fields act upon 
one another at right angles and produce 
a rotating field having its position at any 
instant in between the two fields, and its 
relative position between the two being 
directly in proportion to the strengths of 
the two fields. Thus, at the beginning 
the field produced by the coils C and D 
is vertical, and the field due to the two 
coils A and B is at zero value; now, when 
the currents have passed through a 
of a period, the field due to the 

coils C and D is at zero, and that produced 
by the coils A and B is at a maximum and 
is horizontal; therefore, it will be seen 
that the magnetic field has moved a 
quarter of a revolution in a clockwise 
direction in the same amount of time that 
the currents have passed through a quar- 
ter of a period variation. Now, the 
movement of the magnetic field from one 
position to another is not instantaneous 
but is uniform, because when one set of 
coils is producing its maximum magnetic 
field (which gradually decreases to zero), 
the other set of coils is producing a zero 
field (which gradually increases to a 
maximum value), and both are varying 
at the same rate of change. This can 
perhaps be made a little clearer by com- 
parison with an everyday fact: Suppose 
we have two ropes attached to a hinged 
bar, Fig. 9, at right angles to each other, 
a force A pulling at one rope, and a force 
B pulling at the other. Assume that the 
force A starts at 10 lbs. and gradually 
decreases at a certain rate to nothing; 
and the force B starts at nothing and 
gradually increases (at the same rate 
that A decreases) to 10 Ibs. It is quite 
evident that at the commencement, the 
hinged bar will be in a position as shown 
by the full lines, and that at the comple- 
tion of the experiment the hinged bar 
will be in a position as shown by the 
dotted lines; also, at any intermediate 
point between the initial and final posi- 
tions, the bar will be in that position the 
resultant of the two forces occupies, 
seeing that the two forces are varying 
continually and at the same rate of 
change; therefore, the resultant must 
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be constantly changing its position. 
These two varying pulls A and B are 
comparable with the two varying field- 
strengths produced by the coils in the 
previous case, and the hinged bar is 
comparable with the revolving field. 
This analogy, no doubt, will help the 
reader to understand how a rotating force 
can be produced with alternating cur- 
rents. 

Returning back to our consideration 
of Fig. 8, we had arrived at the point 
when the field due to the coil A and B 
was at a maximum and horizontal. The 
current in these coils now begins to dimin- 
ish to zero, but at the same time the 
current in the coils C and D begins to 
increase from zero to a maximum value, 
but the direction of the field is reversed, 
owing to the current’s having changed 
its direction. 

The resultant field, or revolving field, 
will now move away from the weakening 
field and towards the strengthening 
field—that is, it will move another quarter 
of a revolution in a clockwise direction 
during a quarter of a period in variation 
of the currents. If the remaining opera- 
tions be gone through in a similar manner 
to the above, we shall get one complete 
revolution of the magnetic field for one 
complete period of variation of the cur- 
rents, Fig. 5. 

We shall now have to consider how we 
can utilize the rotating magnetic field 
so as to produce a rotary movement of a 
body in it. It is quite true that if we 
placed a compass needle inside the ring 
supplied with two-phase currents, that 
we should get a constant rotation of the 
needle, this being so because the needle 
is bound to lie in the magnetic field, and 
compelled to revolve because the field 
does. 

Now let us sonsider a well-known fact, 
and see how it will help us. It 1s known 
by most amateur electricians that if we 
rapidly rotate an iron ring or a solid piece 
of iron in a strong magnetic field, the 
iron will eventually become warm, and 
perhaps very hot, if the speed be high 
enough; the explanation of this being 
that the rotating ring cuts the lines of 
force, and an e.m.f. is induced which 
produces currents which circulate in the 
iron and cause heating effects. These 
induced currents oppose the motion 
which causes them (by Lenz’s law). The 
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same effect would be produced if we 
rotated a magnetic field round a sta- 
tionary iron ring. Thus, if we place 
an iron ring in the rotating field—as pro- 
duced by the two-phase currents in 
Fig. 8—before we pass current through 
the coils, the iron ring will be stationary. 
Now, when we switch the current on, a 
rotating field is produced, which, as it 
revolves, cuts the ring, and obviously, 
from the above example, induces currents 
in the ring. These currents produce a 
magnetic field which opposes the rotating 
field; but the iron ring, being free to re- 
volve, is carried round with the rotating 
field, because it cannot stop it. | 

Let us now consider a simple form of 
induction motor, as in Fig. 10. The 
motor consists essentially of an external 
ring-shaped iron core, which is called 
the stator, because it comprises the sta- 
tionary part; on the inside of same are 
cut slots into which the field coils can 
be wound. The rotating part, named 
the rotor, consists of an iron core with 
slots in the periphery, in which the rotor 
conductors are placed. The conductors 
can be connected in many ways; the 
method we will deal with first is shown 
in Fig. 11, and is known as a squirrel-cage 
rotor. In this type of rotor both ends 
of the conductors are short-circuited by 
means of copper rings, Fig. 11. In both 
the case of the stator and rotor cores, 
they are composed of thin sheets of iron 
insulated from one another; this is done 
to prevent eddy or induced currents 
flowing in them. 

In the stator there are four slots, A 


and B being for one winding of the two-’ 


phase current, and C and D for the other 
phase winding. When the slots are 
wound and each coil supplied with one 
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phase of a two-phase supply, we get a 
rotating field. As the field rotates it cuts 
the rotor conductors and induces an 
e.m.f.; and because the rotor conductors 
form a circuit, a current flows in them 
which produces a magnetic field opposing 
the rotation of the stator field. The 
rotor, however, is free to rotate and is 
carried round with stator field, and we 
can derive mechanical energy from the 
rotor shaft. The speed of the revolving 
field depends on the periodicity of the 
supply, and also on the number of pairs 
of poles of the revolving field. For ex- 
ample, in the above case the revolving 
field has one pair of poles; assume the 
periodicity of the supply to be 50 cycles 
per second. Now speed of field in revo- 
lution per second is equal to 

periodicity of supply ` 
——; therefore, in 
number of pairs of poles 
the previous example we shall get a field 
speed of 50 revolutions per second, or 
3,000 revolutions per minute, which is 
the same as we got from Fig. 8—that is, 
one revolution of the field for one period 
in variation of the currents. The induced 
e.m.f. in any conductor depends on the 
rate the lines of force cut it and the 
strength of the magnetic field; hence, 
when we switch the stator windings onto 
the supply, the field immediately re- 
volves at full speed and the rotor is at 
rest, consequently, the lines of force of 
the revolving field cut the rotor conduc- 
tors at a maximum rate, and an induced 


current flows in them, producing a mag- 


netic field which opposes the rotation of 
the stator field and tries to stop it; but 
as long as we pass current through the 
stator windings, the field will revolve at 
a constant rate, hence the rotor is carried 
round with it in the same direction as the 
stator field revolves in. 

Now, with a supply having a periodic- 
ity of 50 cycles per minute, we get with a 
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motor, as shown in Fig. 10 (that is, a two- 

pole motor), a field revolving at 3,000 
revolutions per minute, and just as the 
rotor is starting from rest, we get the lines 
of force of the stator field cutting the 
rotor conductors at a maximum ate, 
hence inducing a maximum current, 
which, in turn, gives a maximum turning 
effort. Assuming the motor is running 
light, the rotor will quickly increase in 
speed, and will reach almost the same 
speed as the revolving field, which is 
rotating at 3,000 revolutions per minute. 
It cannot, of course, reach exactly the 
same speed, because if it did the stator 
field would not cut the rotor conductors, 
hence no currents would be induced and, 
consequently, no turning effort available. 
But a motor running on light load only 
requires a sufficient torque to overcome 
the frictional and air-resistances of the 
moving parts, and it would be found very 
difficult to determine by means of a 
tachometer any appreciable difference 
between the theoretical speed of stator 
field and the rotor speed. It will be quite 
evident to the reader, that, as the speed 
of the rotor increases from zero, the rate 
at which the conductors are cut decreases, 
due to its catching up the speed of the 
stator field. Now,-as pointed out before, 
the rotor speed at light loads is nearly 
the same as the stator field speed, and, 
if we load up the motor a little, it gives 
out extra power. To do this a number 
of things have to happen, viz.: first, the 
torque must increase; second, more 
current is required to produce the in- 
creased torque, which requires a greater 
e.m.f. to be generated in the rotor con- 
ductors; this means that the stator field 
must cut the rotor conductors at an in- 
creased speed. Now the speed of the 
stator field is a fixed quantity, because 
it depends on the frequency of the supply, 
which is unalterable unless we vary the 
speed of the generator; therefore, the only 
thing that can happen to satisfy the above 
conditions is for the rotor speed to drop, 
which is exactly what happens. It may 
be asked why the stator field strength 
does not increase, which would produce 
the effect required; but to answer this 
question would open a very big argument, 
and would necessitate comparison with 
a loaded transformer; therefore, we will 
take it for granted that the stator flux is, 
for our considerations, constant, and in- 
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dependent of the load; the only variation 
of the field strength is caused by volt drop 
on the windings, caused by the increased 
currents in same where load is applied; 
of course, this is not very great up to full 
load currents. Returning to our con- 
siderations, we had decided that the load 
when applied to a motor causes the rotor 
speed to drop; the amount of drop being 
governed by the load. This difference 
between the field speed and rotor speed 
is termed the slip of the motor; for ex- 
ample, if the field speed was 3,000 revolu- 
tions per minute, and for a given load 
the rotor speed was 2,900 revolutions 
per minute, the slip would be 100 revolu- 
tions per minute, or, expressed as a frac- 
tion of the field speed, the slip would be 
100 1 


=— or 3% per cent. 
3,000 30 


(To be continued) 


A Historic Site 

It is probable that few among the 
throngs of people who daily pass the 
31-story building recently completed 
at the northwest corner of Wall and 
Nassau Streets, opposite the Sub-Treas- 
ury in New York City, realize that its 
site is one of the most interesting his- 
torical spots in the country. A portion 
of it was occupied more than a century 
ago by a Presbyterian church which was 
used as a military hospital during the 
occupation of the city by the British. 

In front of this lot there was a demon. 
stration over the news of the battle of 
Lexington and the seizure of the City 
Hall by the Sons of Liberty in 1775. In 
the tavern of John Simmons, which was 
subsequently erected on the site of the 
church, a banquet was held in 1783 to 
celebrate the evacuation of the city by 
the British and the triumphal entry of 
the American army at which Washington, 
his officers and leading citizens were 
present. One year later in the same 
tavern James Duane, the first Mayor of 
New York, was inaugurated. 


A Traveler’s Tale 
“Is it true, Mr. Romer, that you were 
once captured by cannibals?” 
“Yes, I was on the bill of fare for a 
wedding banquet.” 
“Mercy! How did you escape?” 
“Oh, the bride broke the engagement.” 
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THE DIBBLE TRIPLE VALVE FOR RAILWAY TRAIN AIR BRAKES 
O. J. GRIMES 


As an improvement over the present 
method of controlling trains by air-brakes, 
a new triple valve is offered, sup- 
planting the quick-action triple valve, 
and dispensing with the retaining valve. 

The numerous wrecks formerly due 
to loss of control of trains on heavy 
grades, when hand brakes alone were 
used, led to the invention first of the 
pressure brake, as now used on single 
electric cars, then to the vacuum brake, 
as adapted for train operation. 

At first, the only way to recharge the 
auxiliaries after the brakes had been 
set, was to release the brakes; and the 
engineer having no control over the 
brakes during the period of recharging, 
runaways and disastrous wrecks were 
the results. Later, the device now in use, 
the retaining valve, was placed on the 
end of each car. With this attachment 
a pressure of 15 lbs. is retained in the 
brake cylinder while the auxiliaries are 
being recharged, but it is not controlled 
by the engineer and has been found de- 
ficient on steep grades. Many experi- 
ments have been made with the idea of 
overcoming these defects only to be 
abandoned as impracticable. 

The inventor began work on his inven- 


tion in 1900, but not until ten years later | 


were his efforts crowned with success. 
Since then he has been adding new feat- 
ures and correcting small defects, and the 
device is now before the public for its 
inspection. With it in service the aux- 
iliaries can be recharged at any time, 
placing the train in control of the engi- 
neer at all times. 

The train-line pressure enters under 
both pistons and forces them to normal 
position. The release piston valve opens 
the exhaust port from the brake cylinder; 
the admitting valve closes the port be- 
tween the auxiliary and the brake cylin- 
der; at the same time the admitting piston 
ring uncovers the feed groove and every- 
thing is charged up to 70 lbs. 

The engineer reduces the train-line 
pressure through his brake valve in the 
cab as usual. The pressure then being 
greater on the auxiliary side of the pis- 
tons forces them towards the train-line 
pressure. The release valve closes the 
exhaust port from the brake cylinder, 


and the hub on the lower side of the re- 
lease piston seats on a gasket which 
covers about 1 sq. in. of piston, making 
it differential, and opens the vent port 
under the hub, releasing the air in the 
small chamber in the hub. The auxiliary 
piston moves down at the same time and 
admits air from the auxiliary to the brake 
cylinder, closing when the auxiliary 
pressure becomes a fraction weaker than 
the train-line pressure. The engineer 
now puts his brake valve in running 
position and charges up the auxiliary to 
normal. The release piston holds seat on 
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A. Branch pipe. B. Vent valve. C. Release 
piston. D. Release piston valve. E. Auxiliary 
pressure. F. Exhaust port. G. magny 
valve and spring. H. TMR I. Port 
to auxiliary. J. Feed groove. admitting 


piston. L. Admitting valve. M.M. Train-line 
aoa N. Port from auxiliary to brake cyl- 
inder 


account of more space exposed to pressure 
on the auxiliary than on the train-line side. 
This recharging can be done as often 
as necessary and when the engineer is 
ready to release the brakes he puts his 
break valve in full release. When he 
gets 2 lbs. more pressure on the train-line 
side of release piston than on the auxiliary 
side, the piston moves up and opens the 
exhaust port on the brake cylinder. The 
brake valve in the engine cab can be put 
in emergency and the auxiliaries re- 
charged without releasing the brakes. 
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A STORAGE BATTERY HAND LANTERN 
JAMES P. LEWIS 


A storage battery flashlight, or lantern, 
‘designed to take the place of an ordinary 
oil lantern about the house is very useful 
and well worth the trouble of constructing. 
_ The lantern shown in the accompany- 
ing drawing is but little larger than a 
large flashlight, and will give as much 
light on a single charge; the price for re- 
charging being much cheaper than a new 
dry battery. 

The cells, of which there are two, are 
carried in an outer case A, Fig. 1, of 
Some hard wood, such as oak. This 
Should be neatly and carefully put to- 
gether with screws and glue, and after- 
wards varnished or polished, so as to 
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Figs. Frige. 

present a good appearance. The two 
end pieces should be left longer and cut 
to shape shown in Fig. 3. To form a 
support for the handle, about 14 in. ma- 
terial should be used if the case is made 
say 244 x 2% in. by 4 in. high. 

For each cell there are two plates (a 
positive and a negative), and they are 
held in separate containers inside the 
wooden case. These containers are made 
of \% in. hard fiber, the pieces being 
held together with a good tough cement 
aided by a few 2-56 machine screws. 
After the jars are finished, they are boiled 
one or two hours in melted paraffin to 
render them thoroughly acid-proof. 


The plates are made as shown in Figs. 
2 and 4 at F, each being a long strip 
of 1-25 in. sheet lead bent double, first 
punching them very full of “e-in. holes. 
The Yin. space left between the sides 
of the plates is filled with a paste made 
as follows: Mix one part of sulphuric 
acid in 20 parts water. Use part of this 
solution to make a stiff paste with red 
lead for the two positive plates, and with 
litharge for the two negative plates. 
After the paste has hardened, rivet (using 
lead rivets) a strip of 44x \% in. lead, be- 
tween the top edges of the plates. One 
end of each strip projects about 1 in., 
and is bent up at right angles so as to 
project through the end to form a termi- 
nal. The two open edges of the filled 
plates are now squeezed together with a 
pair of pliers, so as to prevent any paste 
from falling out. Small paraffined wood- 
en strips G are used to wedge the plates 
in the cells, and to hold them apart and 
from the bottom. There should be about 
1g in. between each pair of plates. The 
lids are now cemented on with paraffin, 
a \4-in. hole being bored in them to 
pour in the electrolyte. This hole is 
fitted with a soft rubber cork, which is 
removed when charging. 

A 4-volt tungsten miniature bulb fitted 
with reflector is mounted on the outer 
case, also two binding-posts for connec- 
tion when charging battery. 

A good switch or push is made as shown 
in Figs. 1 and 3. It consists merely of a 
spring brass piece K, having one end 
secured to the base and the other carry- 
ing a contact which touches a contact N 
when spring is pushed down by rod E, 
which projects through the handle and is 
bent over at right angles on top. When 
a permanent contact is desired a ring on 
the handle C is slipped over the bent end 
of rod to hold same down. A small 
brass case D is made to inclose these 
switch parts, the main purpose of which 
is to inclose the tiny spark at the contacts 
when they are broken, so that the lantern 
may be used without danger around 
gasoline fumes, etc. 

The electrolyte is made of six parts 
water to one of sulphuric acid. 

The cells are connected in series and 

(Continued on page 190) 
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WIRELESS AS AN AID TO SAFETY AT SEA 


The advances made during the past 
five years in the application of wireless 
telegraphy have been remarkable, but 
in no direction have results so beneficial 
been achieved as in the marine field. 
Safety of ships at sea is a question upon 
which public attention has been focused 
since the loss of the Titanic. The ad- 
vantages of wireless telegraphy for ship 
to ship, ship to shore, and shore to ship 
communication are obvious enough, and 
it is satisfactory to learn, says the London 
Times, that no rivalry between different 
systems will in the future prevent that 
free interchange of signals between ship 
and shore stations which is essential if 
the full benefits of wireless communication 
are to be assured to shipping interests. 
Nearly all passenger vessels now possess 
a wireless installation, either on the Mar- 
coni or the Telefunken system, and the 
number of shore stations is being rapidly 
increased. The latest phase of Marconi 
development is the agreement with the 
Government for a chain of wireless sta- 
tions round the world on British soil. 
The existence of these long-distance 
stations should be of advantage to ship- 
ping interests. 

Hitherto the ship installations of wire- 
less plants have been almost entirely con- 
fined to war vessels and passenger 
steamers. The 11% k.w. apparatus which 
is usually fitted in passenger ships is de- 
signed to have a large working range, and 
to be capable of being turned to various 
wave-lengths. The equipment of cargo 
steamers has hitherto been retarded by 
the absence of a sufficiently small, com- 
pact and efficient set, but there has been 
provided a 14 k.w. set which is specially 
adapted to the requirements of cargo 
vessels. This is a small power installa- 
tion designed to produce transmitting 
waves of 250 to 600 metres, the trans- 
mitting range depending upon the height, 
length and shape of the aerial. The 
receiving apparatus provides for tuned 
reception of all waves between 250 and 
1600 metres. 

Another development of compara- 
tively recent date is the wireless compass. 
The great development in the size and 
speed of modern ships has brought with 
it an increase of responsibility to those 
entrusted with their navigation. The 


need for a ready means of determining 
the position of a ship under all conditions 
has grown more urgent. It is claimed 
that the wireless compass is destined to 
prove an important new aid to navigation. 
It is not necessary to enter into the tech- 
nical details of the apparatus; it will be 
enough to say that it does not give mag- 
netic bearings, but positions with regard 
to the axis of the ship, which is deter- 
mined by the magnetic compass. This 
being known, the wireless compass can 
be employed to give the position of the 
ship in relation to any shore station as well 
as the direction of an approaching or over- 
taking ship. Theapparatus is designed to 
work with ship standard wave-lengths. 

The great increase in the number of 
passenger vessels fitted for wireless com- 
munication—it is stated that 1000 were 
fitted in 1911 compared with 468 in 1910 
—1is due partly to the initiative of ship- 
owners, but is also to be attributed to 
the laws now in force in several countries 
which compel passenger vessels that carry 
more than a certain number of passengers 
to be equipped with wireless apparatus. 

Almost simultaneously with the first 
application of wireless telegraphy to 
marine communication, the necessity, 
not only for the duplication of essential 
parts of the apparatus itself, but also for 
the provision of a source of electric cur- 
rent independent of the ship’s dynamo, 
was foreseen, and special apparatus was 
designed for this purpose. This was 
over twelve years ago in the Republic. 
With engineroom flooded and all electric 
lights out, the wireless station was able 
to continue work for several hours by 
means of the emergency gear and call 
other steamers to her aid. Recently the 
principal powers have in their regulations 
made an emergency transmitting appara- 
tus a compulsory part of a ship’s instal- 
lation. 


A Storage Battery Hand Lantern 
(Continued from page 189) 

should be charged with 5 volts and 4% 
ampere for from four to six hours, a longer 
time being required for the first charge. 
Gravity cells may be used if no better 
source of current is available. They will 
hold the charge much better if the acid, 
lead, and paste are chemically pure. . 
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SOME PRACTICAL HINTS ABOUT WIRELESS STATIONS 
H. WINFIELD SECOR, A.M.A.I.E.E. 


Now that the new wireless law has 
gone into effect, and the wireless industry, 
both experimental and commercial, has 


found itself, so to speak, the principal 


points to be watched in wireless plants 
will be, how to increase the efficiency 
with a given power, and how to have 
the station conform to the Underwriters’ 
rules. Hence, the following may be of 
interest to those just installing or over- 
hauling their stations. | 

A set of curves is presented herewith, 
enabling the proper capacity of trans- 
mitting condenser to be used with vari- 
ous voltages, and frequencies to be readily 
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ascertained without any computations. 
Formulas have been given from time to 
time, in this and other periodicals, for 
calculating the capacity and dimensions 
of glass plate condensers for transmitters, 
and so I am not going to repeat them here. 

A few figures on the capacity per unit 
area of active dielectric may simplify 
matters considerably, however, and the 
following value has been found by tests 
made for the author by Dr. A. N. Gold- 
smith, at the Radio Laboratory, The 
College of the City of New York. 

The glass tested was an ordinary grade, 
and the value of the specific inductive 
capacity, or K, was ascertained to aver- 


age 4.21 + 0.02 at 5 volts, and 300,000 
cycles frequency (1,000 meters wave- 
length), while at 50 volts and 60 cycles 
frequency K averaged 4.0 + 0.2. The 
value of K thus found is of interest, as 
it is at these higher frequencies that the 
glass is used for transmitting condensers. 
The thickness of the glass tested was 
about 1.5 mm. or e in. nearly (.059 
in. +). The capacity in microfarads 
(mf.) per 1 sq. in. of active air dielectric, 
%e in. thick, is .000003596 mf., and for 
common glass similar to the above, the 
unit capacity per 1 sq. in. active area 
(covered on both sides by charging sur- 
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face) is .00001513916 mf. for a thick- 
ness of 6 in.; and if the glass is 1⁄4 in. 
thick, the unit capacity per 1 sq. in. of 
active glass used, will be only one-half 
this value. The capacity is directly de- 
pendent upon the thickness of the glass; 
being higher for a decreasing thickness of 
dielectric, but of course the glass must 
be strong enough electrically to stand 
the charging voltage, or else it will break 
down or puncture. 

The capacities of sending condensers 
required, as given by the curves here, are 
all right for fixed or quenched spark gaps; 
but for rotary gaps having a number of 
studs on them, the capacity may be 
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approximated by dividing the number 
of breaks second, by 2, and using 
this factor for the value of f, in the formu- 
la given on the curve table. It 1s seen 
that the higher the voltage the less con- 
denser capacity is required, and this varies 
inversely as the square of the voltage. 
The higher the frequency of the current 
charging the condenser, the smaller its 
capacity must be, or else it cannot be- 
come fully charged at each spark. For 
this reason an adjustable condenser is of 
great advantage in tuning up a trans- 
mitting set, especially where electrolytic 
interrupters or rotary spark gaps of 
variable speed are employed. 

The connections of the transmitting 
apparatus are quite important, and are 
often overlooked by the experimenter. 
The primary wiring, supposing that com- 
mercial current from light or power 
circuits is employed to operate the trans- 
mitter, should be as carefully installed 
as all regular electric wiring, and if any- 
thing, more so. Copies of the Under- 
writers’ Rules should be obtained from 
their offices in the larger cities. The 
primary wire should be rubber-covered, 
single braid if exposed, and double braid 
if enclosed; and flexible or rigid metal 
conduit may be used, or the wires can 
be run on porcelain knobs or cleats. 
Where the wire passes through any wood- 
work, or touches it, it should be encased 
in a porcelain tube in such a manner 
that the tube cannot slip away from its 
original location, and allow the wire to 
come in contact with the wood. Mount 
all the transmitting apparatus on hard- 
wood strips or pieces of fiber, and these 
in turn on large porcelain knobs, so as to 
keep the high voltage current from leak- 
ing away, and thus lowering the working 
efficiency of the set. 

The primary circuit of the transmitter 
should be provided with proper size and 
type of fuses, to protect the circuit 
against undue overloads, short-circuits, 
etc. The Underwriters’ Rules require 
that the primary wireless circuit be pro- 
tected against surges or kick-backs, by 
the connection of two fixed condensers, 
having at least 1% mf. each, in series 
across the primary wires, close up to the 
transformer terminals, with connection 
between the condensers grounded by an 
independent ground wire to the nearest 
water pipe or the station ground. A 
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fixed condenser, having 4% mf.+ capacity, 
and easily made, may be composed of 
1,845 sq. in. of .003 in. thick paraffined 
paper, coated on both sides with tin-foil. 
The paper should be about 1% in. larger 
all around than the tin-foil; and in this 
design, 16 sheets of 3144x 35 in. tin-foil, 
with 15 waxed paper leaves between 
them, and one on top and bottom, and 
then the whole rolled up, have been em- 
ployed. 

It is well to use about 2,000 sq. in. of 
paraffined paper, as the thickness may 
vary, and also the tightness with which 
it is compressed. Every other tin-foil 
leaf is joined to a common terminal. A 
S-ampere plug fuse should be inserted 
in series with each condenser, in case 
they happen to break down or short- 
circuit. 

As is generally known the Under- 
writers require that the aerial lead-in 
wire and ground wire from the antenna 
switch or lightning switch shall be No. 4 
B.&S. gauge copper at least, and while 
solid wire gives good results, much greater 
efficiency, both in the transmitting and 
receiving range, is noticeable if No. 4, or 
larger, stranded copper cable is used. 
This cable is best rubber-covered, but 
need not necessarily be. It should be 
run on large glass or porcelain insulators. 
The usual ground connection is on the 
street side of all meters, etc., on a water 
main. Failing this, an artificial ground 
must be formed; and one of the best, and 
at present used by the Federal Telegraph 
Co. at their large stations on the western 
coast of the United States, is the radial 
ground. ‘This is formed of a number of 
radiating wires joined to one large con- 
ductor, and these wires are buried under 
the ground a few feet, but have been 
employed with the radial wires laying 
on top of the ground. For a small sta- 
tion, the wires may extend out 20 to 30 
ft. or more from the central conductor. 
A dozen or so wires may constitute the 
radial system. 

A good idea followed out by the Mar- 
coni Co., and others, is to provide choke 
or impedance coils at the secondary 
terminals of wireless transformers, to 
prevent the wasteful and dangerous 
surges from the condenser or oscillating 
circuit from backing up into the second- 
ary of the transformer. 

(Continued on page 197) 
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BECOMING A COMMERCIAL RADIO OPERATOR 


Every summer a large number of 
students in the various high schools and 
colleges throughout the country find very 
pleasant occupation as radio operators 
on the vessels engaged in coastwise trade. 
A large number of extra ships are put 
into service, or are changed from freight- 
ers to passenger ships during the summer 
months, causing accordingly a great 
demand for radio operators. In the past 
the supply has nearly always equaled 
the demand, oftentimes surpassing it, 
but things have a different aspect this 
year. The new wireless law makes the 
number of cases where it is necessary 
to employ radio operators far in excess 
of what it has been in the past. At 
the same time the law has placed many 
restrictions on the class of operators 
that may be employed. Many wireless 
amateurs throughout the country who 
are considering entering this occupation 
next summer are inquiring as to what they 
must know in order to obtain the neces- 
sary federal license. With the view of 
answering these inquiries, we have com- 
piled for our readers a set of questions 
such as are being asked at the examina- 
tions at the various Navy Yards. 

Before giving this list, it might be well 
to consider the duties and the pay of a 
radio operator. The new law has caused 
many changes to be made in both of these. 
As far as they place restrictions on the 
operator his duties are defined in the 
text of the law. In general, however, 
the duties of a radio operator depend 
upon the kind of station he is placed in. 
There are two grades of commercial radio 
operators: a commercial first grade and 
a commercial second grade. As far as 
the exact statement of the law goes, the 
only difference between these grades is 


the speed of operating. A commercial 


first-grade operator must be able to 
receive and transmit in Continental 
Morse code at a rate of twenty words 
per minute, while a second-grade opera- 
tor is only required to have a speed of 
twelve words per minute. This, how- 
ever. is not the essential difference. Since 
the demand for first-grade operators has 
been so heavy, the general scheme has 
not been rigidly adhered to, but the plan 
has been to grant commercial first-grade 
licenses only to those persons who have 


had actual experience in wireless work, 
pirmarily in commercial work. This 
is done as a protection to those persons 
who make wireless their profession, and 
it is a just ruling. The larger steamers 
which take several days between ports 
have, for the most part, two operators, 
one of which is a first-grade and the other 
may be either first or second-grade. The 
first-grade operator is directly responsible 
for the care of the station and its instru- 
ments. The smaller steamers usually 
have but one operator, which in most 
cases is a first-grade. The operator in 
charge of the station is responsible for 
all of the wireless apparatus including 
the aerial, although the law is so framed 
that the company in whose employ the 
operator is, is required to furnish him 
with the necessary apparatus. He must 
take care of the motor generator set and 
the storage batteries, being able to make 
small repairs to either. Since he is em- 
ployed by a wireless company, and not 
the steamship company, he reports any 
grievances to the wireless company. He 
is, however, subject to the orders of the 
commanding officer of the vessel in so 
far as they pertain to his duties as radio 
operator. In case the orders of the com- 
manding officer conflict with his duties 
as required by law, he is to obey the law; 
and if the commanding officer refuses to 
permit the fulfilment of the law, the radio 
inspector should be informed at once on 
the docking of the vessel. Such circum- 
stances as these are infrequent occur- 
rences, yet they do happen. The com- 
manding officer may request the removal 
of any unsatisfactory operator, and he 
may make any rulings regarding the 
operating room or the operators’ quarters 
that he deems necessary. Where there 
are several classes of service, the radio 
operator usually takes his meals in the 
second cabin. On the whole the duties 
of a radio operator are light and pleasant. 

Since the law has gone into effect vari- 
ous changes have been made in the wage 
scale. The scarcity of operators has 
caused a slight increase on certain rates, 
but in other cases where it is now neces- 
sary to employ two opcrators instead 
of one the wages have been cut. It is 
very hard to give any definite amount 
as to what an operator might expect to 
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receive. It would vary very largely 
with the kind of vessel he got on. One 
company formerly doing business on 
the Atlantic coast paid thirty dollars a 
month and found. In addition to this, 
ten per cent. was allowed as a commis- 
sion on all paid messages transmitted. 
This latter provision added very materi- 
ally to the pay of the operators. Cases 
have occurred where operators on coast- 
wise boats completing their trip in a day 
have cleared fifteen dollars on a trip, but 
these cases are exceptional and should 
never be relied on. Another company 
paid the operators in charge of ship sta- 
tions eighty-five dollars a month and the 
operators in charge of land stations one 
hundred and fifty dollars a month. This 
scale has been somewhat reduced since 
the new law went into effect, because it 
has been necessary to employ two opera- 
tors where one was sufficient before. The 
amount which an operator can make in 
the three summer months would probably 
vary from one to four hundred dollars. 
Of course it 1s understood that a new 
operator cannot expect to receive as 
much as an experienced operator. 

After deciding whether or not a person 
wants to take up the occupation of a 
radio operator, either for permanent or 
for summer work, the next thing for him 
to do is to familiarize himself with the 
subject matter of the examination. He 
should be able to receive and transmit 
twenty-five words per minute, although 
the law only requires twenty. This 
would allow him a margin in case he made 
a mistake in the speed test. He should 
be thoroughly familiar with the new law 
and the Berlin Convention. If living 
near a seaport he should visit as many 
ship stations as possible because he will 
be required to state the types of appara- 
tus with which he is familiar. He should 
be careful not to make any false state- 
ments in regard to the extent of his 
knowledge, because in the oral part of 
the examination he may be asked to 
describe anything which he claims to be 
familiar with. A thorough knowledge 
of some type of auxiliary set should be 
obtained, especially that part which 
deals with the storage cells. Great 
emphasis has been laid on this point. 
The subject of motor generator sets is 
taken up from a practical point of view 
rather than from a theoretical viewpoint. 
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When the prospective radio operator 
has satisfied himself that he can fulfill 
the requirements he should write to the 
examining officer of the nearest place 
where the examinations are held for 
Form 756. The places where examina- 
tions are now being held are: The Navy 
Yards at Boston, Mass., Brooklyn, N.Y., 
Philadelphia, Pa., Washington, D.C., 
Norfolk, Va., Charleston, S.C., New 
Orleans, La., Mare Island (San Francisco), 
Cal., Puget Sound, Wash.; at the Naval 
Academy, Annapolis, Md.; also at Fort 
Sam Houston, San Antonio, Tex., Fort 
Wood, New York Harbor, Fort Omaha, 
Neb., Fort Leavenworth, Kan.; at the 
Army stations at St. Michaels, Alaska 
and Fairbanks, Alaska; also at the 
Bureau of Standards, Washington, D.C. 
After filling out this form he should re- 
turn it and await an appointment for 
the time when he may appear for his ex- 
amination. When he goes to take this 
examination he is first given a question 
blank to fill out which requires informa- 
tion regarding experience and familiarity 
with radio apparatus. Besides this, in- 
formation of a personal character is asked 
for. After this form has been filled out 
the written examination commences. 
The questions are passed out one by one, 
and no question is passed out until the 
one preceding it is finished. These ques- 
tions are about all matters pertaining © 
to radio telegraphy. After the written 
examination is completed, the speed test 
is taken, although in some cases this is 
left until last. Where it is taken in the 
middle, in some of the Navy Yards it 
is necessary to take a quarter of a mile 
walk between the building where the 
speed test is taken and where the rest 
of the examination is held. In this speed 
test five letters are counted to the word, 


deductions being made for running the 


words together. Numbers as well as 
letters are sent. When the speed test 
is finished, the examining officer asks 
several oral questions to which oral an- 
swers must be given. This part of the 
examination is divided into three parts: 
general knowledge of international regu- 
lations and Acts of Congress to regulate 
radio communication; the care of an 
auxiliary; general adjustment, opera- 
tion and care of apparatus. Three 
separate marks are given for this part 
of the examination. When these ques- 
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tions have been answered. the examina- 
tion is completed. About four hours is 
required for the entire examination. The 
time which the applicant has to wait 
before he is informed whether or not he has 
passed isanywhere from one to four weeks. 

The type of questions that are being 
asked are given in the following list. 
Most of these questions have been taken 
from examinations given during the past 
month at the various Navy Yards. The 
list includes the oral as well as the written 
questions. It has not been an infrequent 
occurrence for the same question to be 
asked both on the written and oral parts. 

1. What do you understand by the 
Berlin Convention? 

2. Explain the method of calling a 
station and the form of transmitting a 
message as prescribed by the Berlin Con- 
vention. 

3. What words are counted in giving 
the check for a message? 

4. How are numbers counted in giving 
the check for a message? 

5. What restrictions does the Act of 
August 13, 1912 place on radio operators? 

6. What provisions are made for the 
Secrecy of messages? 

7. What is the fine for disobeying the 
regulation for the secrecy of messages? 

8. What is the fine for disobeying the 
regulation regarding the sending of false 
Signals? 
an What is the international distress 

10. What wave-length must this call 
be sent on if it is possible for the ship to 
obtain that wave-length? 

11. What would you do if you heard 
the distress signal? 

12. If you were to send a distress signal 
and wanted some particular station to 
answer, how would you send the addi- 
tional information and what would it 
consist of’ 

13. What wave-lengths are ships per- 
mitted to use? 

14. What wave-lengths are reserved 
for government stations? 

15. Upon what does the wave-length 
of an oscillatory circuit depend? 

16. Suppose a transmitting station was 
emitting a wave-length of 300 meters, 
and the natural period of your antenna 
was 600 meters, how would you place 
your receiving set in tune with the 300- 
meter wave? 
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17. How would you measure the wave- 
length of your transmitting set if it was 
properly tuned? 

18. How do you tell when your trans- 
mitting set is properly tuned? 

19. How would you determine the 
natural period of your antenna? 

20. How would you tell whether or not 
your aerial was radiating energy? 

21. Give the formula for determining 
the wave-length emitted from a simple 
oscillatory circuit, considered to be made 
up only of capacity and inductance. 

22. What relation exists between the 
frequency of a simple oscillatory circuit 
and its wave-length? 

23. What is meant by electromagnetic 
waves? 

24. What is their velocity? 

25. What is meant by resonance be- 
tween two circuits? 

26. Where would you insert a loading 
coil in the receiving set and what effect 
would it have on the wave-length? 

27. In a receiving set show by a dia- 
gram and explain what the difference 
between a tuned and untuned oscillating 
circuit 1s. 

28. Describe a hot-wire ammeter and 
explain its uses in the transmitting set. 

29. What are the uses of a wavemeter. 

30. Draw a complete circuit diagram 
of a wavemeter and explain the principle 
on which it works. 

31. If you increased only the capacity 
of the closed oscillating circuit of your 
transmitting set, would you change the 
emitted wave? Would your set still be 
in tune? 

32. Draw circuit diagrams and explain 
the necessary steps to take in adjusting 
a transmitting set to a 300-meter wave- 
length. 

33. Explain how you would change 
the wave-length of your transmitting set 
from 300 to 600 meters. 

34. Explain what you understand be- 
tween tight and loose coupling. Where 
does the division between them come? 

35. What is meant by mutual induct- 
ance, and what effect has it upon coupled 
circuits? 

36. What two forms of coupling are 
used in wireless, and what are the advan- 
tages and disadvantages of each? 

37. What are damped and undamped 
oscillations, and the advantages and dis- 
advantages of each? 
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38. Explain the meaning of the loga- 
rithmic decrement. 

39. In the receiving set, what do the 
open and closed circuits include? 

40. In an inductively coupled trans- 
mitting or receiving set, how does the 
energy get from the primary to the sec- 
ondary circuit? 

41. What is meant by a pure wave? 

42. What are the advantages or dis- 
advantages of a pure wave? 

43. What does the new law say about 
pure waves? 

44. What is a potentiometer used for 
in a receiving set? 

45. If you should fail to receive any 
signals and you knew that they were 
coming, explain how you would test the 
various pieces of apparatus in the receiv- 
ing set for faults. 

46. If you knew that your receiving 
apparatus was all right and you still 
failed to receive the signals, what other 
tests would you make? 

47. Explain how a silicon detector 
works. 

48. If one of the condenser jars of the 
transmitting set became punctured and 
you did not have another to replace it with, 
how would you place your set in tune? 

49. Draw a complete circuit diagram 
of a transmitting set from the direct 
current mains to the antenna, showing 
all switches and protective devices. 

50. Describe the principal parts of 
the transmitting set, giving the uses of 
each instrument. 

51. Describe three forms of condensers 
used in transmitting sets. 

52. What is meant by a step-up trans- 
former? 

53. Describe an induction coil and 
explain the circuit diagrams in detail. 

54. Describe and give the advantages 
or disadvantages of three types of spark 
gaps commonly used on transmitting sets. 

55. What is meant by a synchronous 
spark ‘gap. Explain its advantages. 

56. What is the most common cause 
of the breaking down of high-potential 
condensers? 

57. Describe the type of switch for 
changing from the receiving to the trans- 
mitting set that you are familiar with. 

58. Draw a complete circuit diagram 
of a direct-coupled tuner and detector 
including the battery, potentiometer, 
and head phones. 
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59. Draw a complete circuit diagram 
of an inductive coupled receiving set, 
including one fixed and two variable 
condensers. 

60. Explain the difference between a 
fixed, an adjustable, and a variable con- 
denser. 

61. Does it make any difference in 
the direction which the battery current 
flows through a carborundum crystal? 

62. Name and describe four kinds of 
detectors. 

63. What is meant by a rectifier, and 
why is it used in charging storage cells 
from A.C. mains? 

64. Show how you would connect 
twelve Leyden jars so that there would 
be four in series and three in parallel. 

65. What is an auto transformer and 
why is it used in place of an inductively 
connected transformer? 

66. How would you locate a short- 
circuited field coil in a motor? 

67. How would you locate a short- 
circuited armature coil in a motor? 

68. Why is there a commutator on 
the motor and none on the generator? 

69. What is the effect of changing the 
brush lead on the motor? 

70. Suppose upon starting a motor 
generator set it refused to generate cur- 
rent, where would you look for the 
trouble? 

71. Draw a circuit diagram of a differ- 
entially wound motor generator. 

72. What is the advantage of using a 
differentially wound motor? 

73. What would you doif the two field 
rheostats should burn out while you were 
at sea? 

74. Explain the mechanism of the 
automatic break of the starting box. 

75. How would you increase the vol- 
tage on the A.C. side of the motor gen- 
erator set? Within what limits would 
you consider it permissible to increase 
this voltage? 

76. Considering the brushes of the 
motor fixed, how would you increase the 
speed of the motor generator set without 
the use of a field rheostat? 

77. What are some of the causes of 
sparking at the commutator? 

78. How would you attempt to stop 
the sparking at the commutator? 

79. Suppose that by some accident 
it was necessary to remove the connec- 
tions to the motor generator set in order 
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to rewind a coil in the armature, upon 
Starting the set again it was’ found that 
the armature ran backwards, how would 
you adjust matters so that it would again 
run in the right direction? 

80. Suppose that the generator was 
wound for a frequency of 60 cycles, would 
it be possible to obtain 120 cycles from it 
at full load? Why? How? 

81. Suppose that you decrease the 
current flow in the field coils of the shunt 
motor of the motor generator set ten 
per cent., what effect would it have on 
the speed of the set? Would the output 
vary? 

82. What kind of current is supplied 
to the field coils of the motor of the motor 
generator set, and where is it obtained? 
What kind of current is supplied to the 
armature? 

83. What kind of current is supplied 
to the field coils of the generator of the 
motor generator set, and where is it ob- 
tained? What kind of current is de- 
livered by the armature? 

84. Describe three protective devices 
that may be used in the motor generator 
circuit ? 

85. What is the cause of pounding in 
the motor generator set? 

86. If by some accident the field coils 
of the motor should become demagne- 
tized, how would you go about remag- 
netizing them? 

87. Upon starting the motor generator 
set after you had found it necessary to take 
it apart for repairs, you should find that 
it was turning over at an excessive speed, 
where would you look for the trouble? 

88. Assuming that the windings were 
designed for an overload current and that 
the insulation was good for an overload 
voltage, what would be the objection, 
if any, to running the motor generator 
set at a high overload speed? 

89. In what cases is it necessary to 
employ a motor generator set? 

90. Describe a lead plate storage cell 
with which you are familiar. What is 
the electrolyte used in this cell? 

91. What is the active material of the 
positive plate of a lead storage cell? 
The negative plate? 

92. How would you determine when 
a cell is charged or discharged? 

93. If by accident you should spill the 
electrolyte out of your storage cells, how 
would you prepare a new solution? 
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94. What is meant by the specific 
gravity of a solution, and what does it 
show? 

95. Suppose that your cells should 
become sulphated, how would you remedy 
their condition? 

96. When the solution becomes low 
in your cells, what do you add to fill up 
the cells? 

97. Describe the new Edison storage 
cell, giving the positive and negative 
poles, also the electrolyte employed. 

98. What is the voltage range of the 
lead storage cell? Of the new Edison 
cells? 

99. Describe the underload protector 
used in charging storage cells. 

100. Draw a circuit diagram showing 
the connections used in charging a storage 
battery. Mark the positive poles of 
the battery and of the generator. In- 
clude all protective devices and control- 
ling rheostats. Show where the volt and 
ampere meters are placed. | 


Some Practical Hints about Wireless 
| Stations 
(Continued from page 192) 


The author made some tests with such 
choke coils on an E. I. Co. % k.w. open 
core, 30,000 volt, transformer coils, in 
their Radio Laboratory; and with a coil 
composed of 8 turns of No. 4 B.&S. solid 
copper wire, having a mean diameter 
of 134 in., and turns spaced 1% in. apart, 
connected to each secondary terminal, 
the radiation current as indicated on a 
hot-wire ammeter was increased from 
12 to 15 per cent. This shows that pre- 
viously there was evidently a heavy 
surging from the condenser circuit back 
into the secondary of the transformer. 
The above test was performed with an 
electrolytic interrupter in the primary, 
and consequently the secondary fre- 
quency was very high, and the choke 
coils used were probably about right, but 
where 110 volt a.c. 60 or 120 cycle cur- 
rent and transformers are employed, these 
coils can have many more turns, close 
together, of enamcled wire on a porcelain 
or fiber core. 


The Lord loves the common people 
because he made so many of them.— 
LINCOLN. 
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QUESTIONS AND ANSWERS 


Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in this 


department, free of charge. 


The writer must give his name and address, and the answer will be published under 


his initials and town; but, if he so requests, anything which may randy him will be withheld. Questions must 
r 


be written only on one side of the sheet, on a sheet of paper separate 


om all other contents of the letter, and 


oniy three questions may be sent at one time. No attention will be given to questions which do not follow these 


es 
Owi 
receipt. 


to the large number of questions received, it is rarely that a reply can be given in the first issue after 
uestions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. This 


amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage and cost 
of letter writing. As the time required to get a question satisfactorily answered varies, we cannot guarantee to 


answer within a definite time. 


If a question entails an inordinate amount of research or calculation, a special charge of one dollar or more 
will be made, depending on the amount of labor required. Readers will, in every case, be notified if such a 
must be made, and the work will not be done unless desired and paid for. 


1935. Calibrating Ammeter. J. A. E., Had- 
donfield, N.J., says: I am trying to find a way 
that can be used by amateur radio operators in 
calibrating a hot-wire ammeter accurately in 
amperes. Having made the wavemeter de- 
scribed in the tember issue of your maga- 
zine, I am following up the same line of work 
on my own account. Since Ohm's law, J equals 
E/R, is not true for high-frequency currents 
(frequencies of near a million), how may it be 
Fag to apply, or what law may be used in 
its place; so that, given any two of the three 

uantities, the third may be found? Ans.— 

our case is that of many amateurs where it is 
impossible to obtain an ammeter to calibrate 
another instrument by. We do not see how it 
will be possible for you to calibrate your instru- 
ment unless you can obtain some form of a 
standard instrument. We could give you other 
methods but they would be more expensive than 
purchasing an instrument outright. Is there 
no laboratory where you could take it and get 
it calibrated? The assistants of college or 
technical school laboratories are usually glad 
to do such work at a small cost. Although the 
relation does not strictly hold, the more general 
method for calibration of hot-wire ammeters is 
to compare them with a standard meteron 
steady direct current. What you measure on 
the meter when used in connection with a wire- 
less set is the equivalent heating effect as com- 
pared with unit direct current. 

1936. Dynamo Construction. A. J. G., 
Hartford, Conn., says: I intend to build a 
dynamo that will generate 8 volts at 3,000 revo- 
lutions per minute. For the field magnet I have 
a field of a G.C. a.c. fan motor, on which I intend 
to put cast-iron extensions, as shown in the 
drawing. The machine is to have 8 brushes, 
shunt winding, and a rheostat between one set 
of brushes and the field. (1) What will be the 
size of the armature, number of slots, and where 
can I buy the stampings? (2) What will be 
the windings for this machine? (3) What kind 
of storage cells are there that are not in practical 
use? Ans.—(1) We presume you intend to 
have the cast-iron flanges match the 8 poles their 
entire length, though cased off with liberally 
rounded edges. If you have sheet iron only 
within the field spools, there will be no residual 
magnetism with which to enable the generator 
to start. The cast-iron extensions will hold 
sufficient magnetism. The 8 spools can be 
wound with No. 20 single cotton-covered wire, 
24 turns per layer, and at least 7 layers—8 if pos- 
sible. After winding two coils with 8 layers, 


try them on adjacent poles, and if they will go 
on without interference, wind all with this num- 
ber. If there is difficulty in placing them, re 
move one layer. There will be no harm in 
having the spools with alternately 7 and 8 layers. 
The idea is to get on all the wire possible. For 
armature punchings you can correspond with 
the W. & S. Mfg. eo. Worcester, Mass., or 
F. E. Averill, Buffalo, N.Y. Perhaps the near- 
est size will be 33 in. in diameter, just the size 
of your field bore, and in that case you would 
need to bore the field space out about 1-16 in. 
larger. If you get punchings with an even num- 
ber of slots or holes, the number should be divis- 
ible by 8. In this case you will have to adopt 
a ‘“‘multiple’’ winding and employ 8 brushes, 
just as you propose. If you can get punchin 
with certain odd numbers of slots—those nearly 
divisible by 8—you may adopt a “series” arma- 
ture winding, such as is common in railway 
motors, and use but two brushes, these being 
in your case 45 degrees apart; 25 slots will be a 
permissible number, and if you succeed in get- 
ting such stock we will be pleased to give definite 
directions as to the winding. Why not utilize 
the regular rotor punchings that belong with the 
present machine? They have an odd number 
of slots. 

1937. Aerial. P. H. M., Beaver Dam, Wis., 
asks: (1) Would aerial as shown by sketch be 
satisfactory? (2) If it would not be a good | 
aerial, would you please tell me how to make ıt 
so? (3) Would there be much induction from 
the electric light wires? Ans.—(1) Yes. (2) 
It would be better to use a single electrose insu- 
lator in place of the porcelain cleats. The 
additional cost of the electrose insulator is war- 
ranted by the increased efficiency. (3) The 
chances are that if any ground on the light wires 
occurred you would be troubled. It would be 
better to shift the antenna so as to have it at 
right angles to the electric light wires. 

1938. Electric Furnace. H. F. D. S., New 
Haven, Conn., says: I have an electric furnace 
for the remelting of metals, in which I use a 
heater (carbon resister) in its well, and another 
carbon resister above the same for the actual 
work or the fusing of the metals by its generated 
heat, which is a success. Now, each of these 
resisters is directly connected by separate 
switches with the line provided with an inter- 
mediary rheostat to reduce the direct current 
of 50 k.w. from 220 volts to 110 volts in five steps. 
Now, under these conditions, can both resisters 
be operated together at the same time? The 
electrician making the switchboard and con- 
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nections denies this and claims that the voltage 
iva increase by one-half if both resisters were 
pul 1nto the circuit at the same time, and conse- 
tee make it inoperative. Is this correct? 
me -——As far as we can see your contention is 
pr aged but we would be glad to see a diagram 
Wh © COnmnections as provided by the electrician. 
i Y not try the experiment? You have in- 
ale ts and fuses in circuit, so as to note the 
193 and prevent accidents. 

9.  Advisability of Patenting. G. W., 
See tota, N.Y., says: I have an arrangement 
AA hich I change a direct current to an alter- 
tried = One to be used in a transformer. I just 
age at tonight. I got a spark across the gap 
volta. Ordinary spark plug with about 12 or 15 
The a ey without the use of a vibrator. 
anh @rticle can be made for from about 5 cents 
man a P: Do you think there would be any de- 
be for an article of this nature that would 
Ac Worth while getting it patented? Ans.— 
iñ hou give no clue to the principle involved 
whe th, invention, we cannot undertake to guess 
is her it is valuable or not. Perhaps the idea 
you y an old one. Anyway, we would advise 
spe to give the device a thorough test before 
with aing any money. Try to operate it weak 

Out stop and thus demonstrate what the 

A tae time will do. Certainly if you can ob- 
pici the use of an interrupter you have a sus- 
1 ously ood thing. 
say 40. Rheostat. X. Y.Z., Mattapan, Mass., 
= ih > Will you kindly tell me how to construct 
to 1 <Ostat that will cut 110 volts direct current 
© volts? I wish to charge a 10-volt, 60-am- 

©ur storage battery, but the ordi 


5 3 
10-v, t current is too strong for this 


D Olt direc 


Ps 
0 
tao P eostat. Provide five or six “key recep- 
the.-> for standard incandescent lamps. Wire 
ler together in parallel, in the ordinary man- 
leag From your incandescent lighting circuit, 
from, ©ne wire to one side of the row of lamps; 
fron, the other side lead a wire to the battery; 
ing „© ther side of battery lead a wire to remain- 
be we of lighting circuit. Of course it would 
one =: to provide a fuse cut-out, but the regular 
109_2™ the distribution cabinet will suffice. Put 
ang Z Olt or 110-volt 16 c.p. lamps in the sockets, 
Tabi” turning on more or less of them consid- 
offe. ©_ variation in charging current will be 
an, ea, each lamp taking about one-half an 
32 Pere. If desirable to charge at a higher rate, 
the -;-~ lamps can be used. To avoid running 
trib mps entirely at loss, they may be dis- 
ted in some otherwise dark corridor or 
«nt, and by selecting the 100-volt sort, 
the. , —<andle-power will be realized. Of course 
bat lamps should not be used when not charging 
es, for while they would give a fine light, 
ro ould soon burn out. 
Wasp l . Voltage Regulator. J. B., Bridgeport, 
Whig.» says: (1) I have thought out a device 
a li Di will automatically regulate the voltage on 
twee ting or power system. It is in the form of 
Mag Plungers working inside of two wire-wound 
an ets and an arm is attached to a sliding bar 
Whee current tor. I want to know 
her it is on the market or in use. (2) Can- 
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not the telephone be arranged to ring the bell from 
the battery instead of using a Saee to ring 


the bell, and have the bell ring by a push button 
contact in the battery circuit? Ans.—This idea 
is an old one, and in the t has been largely 


used, y in connection with water-driven 
dynamos. The principal defect in the apparatus 
is that it is too sluggish or goes too far. It acts 
like a man “making” first base. He runs over. 
The name formerly associated with regulators 
of this class is Chapman, and probably no one 
has made a greater variety than he. e would 
advise you to consult the indexes of the electrical 
magazines of 15 to 20 years ago. At the present 
time the ‘“‘Tirrell” regulator has displaced all 
other sorts. (2) Yes, house telephones, or 
those for short private lines, ordinarily utilize 
the batteries for ringing. In this case the bells 
are of the ordinary household type, fitted with 
make-and-break contacts, rather than of the 
“polarized” type, which operates on alternating 
currents only. 

1942. High-Frequency Apparatus. L. H. B., 
Stockton, Cal., asks: Will you have the kindness 
to inform me whether there is any book published 
which gives practical working directions for 
the making of a d’Arsonval apparatus together 
with an Oudin resonator for E 3 high- 
aeua currents? If there is no such book 
or pamphlet printed, will you kindly advise me 
as to the best method of obtaining the desired 
information? Ans.—The June and July, 1911, 
issues of the Electrician and Mechanic, which 


wz Vacuum E lecTroda 


D'Arsonal Inductance Coil 


Leyden Jars 
Gap 


o Spark Coil 


we can furnish for 15 cents each, contain a de- 
scription of an Oudin resonator for the produc- 
tion of high-frequency currents. If you care 
for a more detailed description of apparatus for 
high-frequency work, we can furnish you with a 
book on the subject by Haller and Cunningham, 
for $1.25. In case you are going to use the de- 
scription given in the above-mentioned maga- 
zines, the sketch will show you how to connect 
up for a d'Arsonval apparatus. The inductance 
coil is the primary described in the articles, but 
for this purpose it might be well to add a few 
extra turns to the number necessary for the 
primary of an Oudin resonator. 
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1943. Mercury Interrupter. P. E. R., Los 
Gatos, Cal., asks: How can I make a rotary, 
mercury interrupter that will break 25 amperes 
of storage battery current, with a frequency of 
about 200 sparks per second? Would a small 
metal wheel with four or six studs dipping into 
a cup of mercury be possible for such an inter- 
rupter? Ans.—A rotary, mercury interrupter 
to successfully break 25 amperes would have to 
be very carefully constructed. The arc produced 
at the break of a poorly-made interrupter would 
render its use impossible for wireless work. It 
is very hard to break the current quickly with 
a wheel having studs dipping in and out of 
mercury. The usual type of interrupter is the 
turbine type. It would be impossible to give a 
working description of such an interrupter in 
this column, but you will find a description of 
several types in “The Principles of Electric 
Wave Telegraphy and Telephony,” by J. A. 
Fleming, pages 54 to 68. 

1944. Wireless License. G. R., Springfield, 
Mass., asks: I have a set with an aerial about 
100 ft. long and 30 ft. high. Receiving part 
only. (1) Ës it necessary that I have a license 
for the same? (2) If so where is the nearest 
place I can get one? (3) Can I get it by mail? 
Ans.— (1) For receiving only you will not need 
a license for your station. (2) For New Eng- 
land the office of the Radio Inspector is at Long 
Wharf, Dept. of Labor and Commerce, Boston 
Mass. (3) Second grade operators’ licenses 
may be obtained in this manner. For an opera- 
tor's license apply also to the Radio Inspector 
at Boston. 

1945. Wave-length. J.R.P.,Grand Manan, 
Can., asks: With the help of the enclosed rough 
sketch, will you please determine for me (1) my 
wave-length; and how far I should be able to 
send; (2) Is my oscillation transformer con- 
structed on the proper lines? (3) Please say 
if there are any alterations I can make that will 
improve the apparatus. The X marks the posi- 
tion of my station, and the surrounding hills 
are about 350 ft. high, wooded and about 2 miles 
from my station. With my receiving instru- 
ments I am able to hear Cape Cod, and by using 
an old telephone line for an extra acrial I can 
get Glace Bay very plainly. I would be very 
grateful for any suggestions you could give me 
that would improve my sending instruments. 
Ans.—(1) Local conditions make such a differ- 
ence that it is impossible to give any data on 
wave-lengths or sending distances; still, from 
the dimensions given on your drawing it would 
be surprising if you could obtain a wave-length 
less than 300 meters. (2) Yes. (3) You might 
replace your stationary gap by a rotary or 
quenched gap. 

1946. Poulsen System. C. E. W., Pikeville, 
Ky., asks: Will you give me as much informa- 
tion as possible on the Poulsen system of Wire- 
less Telegraphy? (1) Can 220 volts d.c. be 
used instead of 550 volts d.c., and what would be 
the range of such a transmitting set? (2) Can 
an arc lamp run on’220 volts d.c. be used for 
sending? If not, what kind of arc can be used, 
and could you tell me how I can make one? (3) 
What is meant by the Blow-out Magnet Windin 
of a Poulsen sending sct, and how are they a 
(4) Are there any Poulsen stations on or near 
the Great Lakes? (5) Give me a wiring dia- 
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gram of both sending and receiving of this sys- 
tem. (6) Can d.c. be changed to a.c. when run 
through a rectifier? If so, give me a wiring 
diagram. (7) Can you tell me where I can get 
a book on Poulsen Wireless System? Ans.— 
In order to be fair to all of our subscribers it is 
necessary to limit the number of questions asked 
in any issue to three. You will see by reading 
the heading of this column that since you did 
not comply with the requirements of this depart- 
ment that your questions are not entitled to 
consideration, but as you have not taken your 
full liberty in the use of this department we will 
make an exception and answer your questions 
this time, but in the future it will be necessary 
to enforce the rule. (1) Yes. The range would 
depend on the other instruments used in the set 
as well as on the arc. (2) Not the regular 
carbon arc. It would take too much space in 
this column to even attempt to explain the 
Poulsen apparatus, but you will find several 
excellent photographs and a complete description 
of the construction and theory of this type of 
apparatus in the “Principles of Electric Wave 
Telegraphy and Telephony,” by J. A. Fleming, 
which we can furnish for $7.50. (3) This is to 
increase the potential difference across the con- 
denser. See the book by Fleming for a descrip- 
tion. (4) Not that we know of. (6) No. 
(5)and (7) See book by Fleming. 

1947. Damped Waves. L. L. R., Brookville, 
Pa., asks: (1) Kindly give me some rule or 
formula by which the frequency or number of 
sparks per second of a spark coil can be obtained. 
(2) Give rule for finding capacity of condensers, 
receiving and sending. (3) Explain damped and 
undamped waves. Ans.—(1) It is impossible 
to give any formula that one not well acquainted 
with high-frequency measurements could use. 
J. A. Fleming describes in his book on ‘Wireless 
Telegraphy and Telephony” a photographic 
spark counter devised by himself. In his de- 
scription he gives the formula applicable to that 
particular counter. (2) In the March, 1911, 
Electrician and Mechanic you will find an ex- 
planation of the formula by which you can 
readily calculate the capacity of your condensers. 
(3) A highly or strongly damped wave is one 
in which the number of oscillations is small 
before the energy of the wave train is consumed. 
The greater the number of oscillations the less 
damped is the wave. The greater the value of 
the logarithmic decrement the more damped 
is the wave. 

1948. Wireless Telephone. E. A. L., Sask., 
Can., asks: Where can I get reliable information 
about how to construct the best wireless tele- 
phone with earth or water connections in place 
of using an acrial, with diagrams of same? 
Ans.—You are evidently mistaken about the 
possibilities of using a wireless telephone with- 
out an aerial connection. If you were to con- 
nect the ground side to the ground and what is 
normally the antenna side to a water ground 
you would be grounding both sides. You can- 
not construct a wireless telephone that will 
cover any appreciable distance without using 
some form of aerial. We can furnish you an 
elementary book on the subject by Gernsback, 
in paper covers for 25 cents; cloth, 50 cents. 

1949. Coil Building. Gaston Mathieu, Ant- 
werp, Belgium, asks for information regarding 
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coils. Ans.—It would be much cheaper for you 
to read some book on the subject of spark coils 
and learn the complete methods of building a 
coil than for you to try to construct one on the 
small amount of information that we can give 
you in this column. If you cannot purchase a 
book on the subject in your own country, we can 
send you one if you desire. If you want to con- 
struct a coil without any further study we are 
glad to give you the dimensions for the size you 
desire. A 10-in. spark coil would be about the 
equivalent of a 1 k.w. transformer. This coil 
will not develop an actual 10-in. spark, but the 
output will be equivalent to one of that size. 
The core is 24 in. long by 3 in. in diameter. It 
is made up of soft iron wire of about 4 in. in 
diameter. The primary consists of two layers 
of No. 12 B.&S. gauge double cotton-covered 
wire. The secondary is made up of about 40 
pies, each )% in. thick, with an inside diameter of 
334 in. and an outside diameter of 74 in. For 
these pies about 15 lbs. of No. 28 d.c.c. wire will 
be required. The primary is insulated with a 
hard rubber of micanite tube. About 25 volts 
should be delivered at the terminals. If you 
use this coil on 110-volt mains it will be necessary 
to use a regulator, as the drop through the inter- 
tupter will not be sufficient to cut down the vol- 
tage to the desired value. To tune your set, 
first disconnect your ground and variometer, 
leaving just the primary oscillation circuit. 
Tune this circuit to the wave-length you desire 
by varying the condenser or the number of turns 
on the inductance. When you have a sharp 
wave-length of the desired value, as shown by 
the wavemeter, connect the ground and vario- 
meter, and by adjusting the variometer, tune 
until you get the maximum reading on the hot- 
wire armmeter and a sharp wave, as shown by 
the wavemeter. If you have done this carefully 
you should not have any wave that is stronger 
than 10 per cent. of the desired one. 

1950. Oiling Belts. C. J. P., Columbus, O., 
asks: Please outline an effective process to drive 
oil and grease from old leather belts. Ans.— 
Certain oils are not harmful to belts, but if the 
size in mind is not too large we would suggest 
that you soak them in kerosene, and let them dry. 
Do not leave them in this condition, however, 
but proceed regularly to administer castor oil— 
the very best preservative yet known. It will 
contribute to frictional qualities, and give a fine 
black gloss that will refuse to attract dust. 
Further, the belts will be largely free from 
electro-static tendencies. 

1951. Transformer Construction. L. O., 
Minneapolis, Minn., has made an experimental 
transformer, of best iron, stack of laminations 
being 1% in. thick, and winding space on each 
leg 11% in. x 1}4 section and 94 in. long. One 
leg is wound with four layers of No. 12 d.c.c. 
wire, taps being brought out at the 242d, 347th 
and 459th (last) turn. Other winding is on 
other leg, consisting of 18 sections of 2,000 turns 
each of No. 32 s.c.c. wire. There is room be- 
tween the two windings for a tongue of sheet 
iron, if it should be found desirable to introduce 
one for purpose of experiment. He asks: (1) 
Will such a tongue be useful? (2) What will 
be allowable primary input of current, voltage 
being 110 aad frequency 60 cycles? (3) What 
will be the secondary output for the several 
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primary cases? (4) Will a condenser be neces- 
sary? Ans.—(1) The tongue will be desirable, 
for its action or absence will enlarge the range 
of usefulness of the transformer. Without the 
tongue, the voltage regulation will be much 
better than with it, but for constant current 
experimenting, or even when desiring merely 
a choke coil, the presence of the tongue will make 
the apparatus more “fool proof.” It will be 
well to have the secondary sections not perma- 
nently connected in series, but to leave them 
open in several places when experimenting with 
the other winding alone, thereby reducing the 
potential stress on the insulation. (2) 8 to 10 
amperes. (3) Applying the 110 volts to the 
232 primary turns, the secondary e.m.f. on open 
circuit will be about 17,000 volts; with 347 turns, 
11,450 volts; with the whole 459 turns, 8,650 
volts. Current should be limited to about .1 
ampere. In consequence of the primary and 
secondary windings being on opposite legs, the 
regulation will be poor, that is, as soon as you 
try to draw current from the secondary, the 
voltage will greatly fall off. Lighting trans- 
formers always have primary and secondary 
windings equally divided on the two legs. In 
your case this was impracticable. (4) No. 

1952. Motor Winding. E. E. H., Nazareth, 
Pa., says: I have several 12 in. fan motors, 
125 cycles, 110 to 115 volts, 8 poles, a.c., built 
by the General Electric Company. Will you 
kindly advise me through your “Questions and 
Answers” Column if these motors can be changed 
so that they can be used in connection with 60 
cycles, 110 volt, alternating current, and if so, 
how must they be changed to produce the maxi- 
mum efficiency? Ans.—The eight field coils 
are connected so as to produce alternately north 
and south poles. To adapt operation to 60-cycle 
circuits, and yet get full speed, there should be 
but four poles. It will be a good idea to experi- 
ment on one of the motors by reconnecting the 
eight coils so as to get the effect of four poles, 
by having two adjacent poles alike, say north, 
then the next two south, and so on. The wind- 
ing, however, will not be so effective as if you 
made entirely new coils of somewhat like twice 
the span so as to embrace two poles instead of 
one. For this new winding try one size smaller 
wire than that at present. These tests will not 
cost much, but will be instructive, and we, too, 
would be glad to learn the results. 

1953. Gear Calculations. W. F. C., Fall 
River, Mass., says: Please enlighten me on the 
following questions: (1) Rule or formula for 
calculating the size of a gear (teeth, pitch, etc.); 
belts and shafting for transmitting a given horse- 
power. (2) What chemical is used for treatin 
wood so that it will be fire-proof? Ans.—(1 
The present accepted method of estimating 
gears is by the ‘‘diametrical”’ pitch, an expres- 
sion that means a certain number of teeth on 
the circumference per inch of diameter. To take 
an example, a familiar case of railway motor 
gearing may be cited: the pitch is 3, that is, for 
every inch diameter as measured on the “pitch” 
line—about in the center of the teeth—there are 
three teeth on the rim. However, a gear of this 
pitch of only 1 in. in diameter is not practical, 
for it would have only three teeth in all. At 
least twelve teeth is regarded as a minimum 
limit, and for such a small gear a finer pitch, say 
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12 or 16, or even 24 should be chosen. To re- 
sume the railway reference, the gear on the axle 
has 67 teeth; its pitch diameter will then be 67 
divided by 3, or 224% in.; the pinion on the 
armature shaft has 14 teeth, its pitch diameter 
being, therefore, 14 divided by 3, or 47s in. The 
outside diameter to which a gear blank is to be 
turned previous to cutting the teeth is of course 
larger than the pitch diameter, and the scheme 
of the diametrical method makes this determina- 
tion very simple. Make a fraction of which 2 
is the numerator and the pitch the denominator, 
and add this part of an inch to the pitch diame- 
ter and the result is the outside diameter. In 
the above cases the fraction will be 43; adding 
this to the figures given and 23 in. and 54 in. are 
what the blanks should measure. The distance 
between the centers of gears for correct running 
is one-half the sum of the pitch diameters. In 
the above case the sum is 27 in., therefore the 
distance between center of armature shaft and 
center of axle should be 134% in. A good rule 
for determining the size of a single-ply leather 
belt is to allow 1 in. of width per horse-power 
for every 600 ft. per minute of speed. Dynamo 
belts move much faster, but the proportion still 
holds. Thus, if power is to be transmitted be- 
tween two 24 in. diameter pulleys running at 
300 revolutions per minute, the belt speed will 
be about 1,900 ft. per minute, and 3 h.p. for 
every inch width of belt can be delivered. (2) 
Usually sodium silicate or tungstate. 

1954. House Lighting. J. G., Baltimore, 
Md., asks: Can you kindly let me know how 
many 20 c.p. tungsten lamps the 4 EP: dynamo 
in Mr. Watson's book will burn, and if I can get 
castings for same? Will it deliver the current 
for 500 yds., as I would like to build one of that 
size or larger for a water wheel to light our home. 
Ans.—The machine is liberally rated and can 
readily supply 400 watts for indefinite runs with- 
out undue heating, and 500 watts for limited 
“peak” runs—say, of an hour or so. Such a 
lamp as you mention requires about 25 to 30 
watts, so you can operate 16 to 20 at once. Of 
course the house can be wired for a much larger 
number. 1,500 ft. is a long distance to transmit 
such a small amount of power, and we do not 
think the expense of the pole line and wires would 
be warranted. At any rate carefully compare 
the installation expense with that of driving the 
dynamo by a gasoline engine. Even if the ex- 
pense of the water P utilization might be 
allowable you would still have to arrange for 
controlling the voltage. Excellent castings for 
the dynamo can be obtained by addressing the 
author through our office, and we would be 
pleased to advise you further with the project. 

1955. Motor Construction. C. H. P., Eliza- 
beth, N.J., has small motor parts that he would 
like to rewind, and run with about six dry bat- 
teries. The dimensions of field are 244 in. bore, 
115 in. long, with a single magnet core. The ar- 
mature is of the laminated type, and is 1 in. thick 
and 2\ in. in diameter. It has 12 \ in. slots. 
Commutator has six segments. Ans.—You must 
recognize that the motor cannot exert more 
power than is put into it, and that dry cells are 
but meager sources of energy. 1 volt pressure 
and 3 amperes of current is about the maximum 
useful output of a single cell. This means 3 
watts, or 1-250 h.p. As small motors are quite 
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inefficient, the actual realization at the pulley 
would be less than one-half of this small amount. 
Even six cells would not exert enough power 
to hurt a person. If, therefore, you make the 
motor do any work at all, regard the result as a 
sort of tnumph. If you wind armature with 
No. 23 wire and field with No. 20, all you can 
get on—you will get a good machine. The arma- 
ture core should be a better fit in the field mag- 
net, as long axially—14 in., and in diameter 
only 1-16 in. less than field bore. 

1956. Switches. W. C. J. H., Manomet, 
Mass., asks: Will you please tell me where I can 
get diagrams of electric light switches for using 
different combinations and controlling lights 
from different points? Ans.—If you mean regu- 
lar 3-point and 4-point “circuit” switches, you 
will find such regularly listed in the catalogs in 
any electrical equipment store. In the failure of 
such a search, we would advise you to address 
the Pettingell-Andrews Company or the Wet- 
more-Savage Company, both of Boston. 


1957. Motor Winding. J. B., Worcester, 
Mass., has a “Knapp” 6-volt, 1-40 h.p. motor. 
The armature is made of punchings, and has its 
six slots wound with No. 28 wire, connected to a 
three-part commutator. The two field magnet 
coils are wound with No. 20. I wish to re- 
wind this to give 6 volts and 1 or 2 amperes, 
speed about 2,200 revolutions per minute. 
Ans.—1-40 h.p. corresponds to about 20 watts, 
and at 6 volts the current would then be— 
assuming efficiency of motor at 100 per cent.— 
3 amperes. Such small machines never reach 
even to so high an efficiency as 50 per cent., 
therefore to get the rated horse-power you would 
have to put 1n at least 6 amperes. Now, No. 28 
wire has a section of only 160 circular mils, and 
supposing the winding to be of the closed circuit 
order, 320 circular mils would represent the 
total current carrying capacity. While mo- 
mentarily a current of several amperes might 
be tolerable, the regular capacity would not be 
over 114 amperes. It looks, therefore, as if you 
could not with advantage wind the armature 
with any different size of wire. There would be 
a distinct gain, however, by rewinding so as to 
permit the use of a six-segment commutator. 
The field magnet should be shunt wound, and 
for this you should get on all the No. 30 s.c.c. 
wire possible. 


1958. Light from Sugar. E. F. B., Sound 
Beach, Conn., asks: Why, when you break a 
lump of sugar or a wintergreen lozenge in a 
dark room, does it make a light? Ans.—The 
reason of the luminous accompaniment to the 
breaking of a lump of sugar in a dark room has 
been a subject of considerable discussion. The 
best opinion is that in the fracture of the crys- 
talline structure of the sugar there is a molecular 
rearrangement involved which causes a disen- 
gagement of energy manifested as light. 


1959. Miscellaneous. A. J.A., Milton, N.D., 
(1) What would be the best way to cover streaks 
on the inside of a mohair auto-top? The top 
has received the streaks from rubbing while 
folded together. (2) Could dye be put on with 
a paint brush? (3) Can as good pictures be 
taken with camera using the film cartridges as 
with one using the glass plates? Ans.—(1) and 
(2) No practicable method. (3) Yes. 
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BOOK REVIEWS 


Experimental Wireless Stations. Their Design, 
Construction and Operation, with particular 
respect to the requirements of the new wireless 
law. By Philip E. Edelman. Published by 
P. E. Edelman, 1912, and for sale by the 
Sampson Publishing Co., Boston, Mass. 
Price, $2.00 net. 

It is not often that the experimenter entering 

a new field is given the careful attention that 

the wireless experimenter receives from this 

excellent volume. It is neither entirely ele- 
mentary nor entirely theoretical. It is just what 
the experimenter has been waiting for. The 
author presents in a clear manner the funda- 
mental principles of electricity and wireless 
telegraphy, giving actual examples of the use 
of the apparatus envolving the application of 
these principles in practice. In all cases com- 
plete dimensions for the construction of the 
various pieces of apparatus essential to a wireless 
station are given so that one reading the book is 
never in doubt as to how the descnbed appara- 
tus is built in practice. Supplementing these 
descriptions are several tables containing data 
for the construction of most of the common 
sizes of spark coils, transformers, and other com- 
mon pieces of apparatus. Besides these are 
simplified formulas for the calculation of capac- 
` ity, inductance, and other bothersome electrical 
quantities. Above all, the author is up to the 
minute, so that no experimenter in wireless can 

afford to miss reading this practical little volume. 


Wireless Telegraphy and Telephony Simply Ex- 
plained. A Practical Treatise Embracing 
Complete and Detailed Explanations of the 
Theory and Practice of Modern Radio Appa- 
ratus and its Present-Day Applications, to- 
gether with a chapter on the Possibilities of 
its Future Development. By Alfred P. 
Morgan. The Norman W. Henley Publish- 
ing Co. New York, 1913. Price, $1.00 net. 
A new book on wireless valuable for its clear- 

ness. The 150 engravings of sets in actual opera- 

tion and wiring diagrams of these sets shown in 

erspective make this book well worth reading. 
n a simple—not too technical manner—the 
phenomenon of wireless telegraphy and teleg- 
raphy are so well explained that one reading the 
discussions should obtain a clear idea of the 
principles underlying the transmission and recep- 
tion of wireless signals and speech. Each piece 
of apparatus used in a wireless station is com- 
pletely described and in most cases illustrated 
by actual photographs of various types of the 
instrument. This book should prove valuable 
both for the novice and to the experienced ex- 
perimenter. 


The Wireless Man. His Work and Adventure 
on Land and Sea. By Frederick A. Collins. 
Illustrated with photographs and diagrams. 
New York, The Century Co., 1912. Price, 
$1.20 net. 

In this most interesting book the author has 
given a popular account of wireless in its various 
aspects—that of the amateur, that of the news- 
paper, and that of the public interested in its 
utility on land and sea. It is a most readable 
. and interesting story which contains a great deal 
of practical information, as well as much of 
general interest. 


Lessons in Wireless Telegraphy. By Cole and 
Morgan. Published by Cole and Morgan, 
New York, 1912. Price, 25 cents. 

For the person who desires to take a glance 
into the art of wireless telegraphy it is hard to 
imagine where he could get more practical in- 
formation for so small an expenditure than by 
the reading of this pamphlet. The complete 
subject as necessary for the practical operator 
or experimenter to be familiar with in order to 
construct and operate a set is treated in suff- 
cient detail to enable him to get an excellent 
conception of the subject. The method of treat- 
ment is that of dividing the subject into thirty 
parts or lessons. 


From Longmans, Green & Co., 4th Ave. and 
30th St., New York, comes a catalog of Text- 
books and Reference Books of Pure and Applied 
Science for Colleges and Technical Schools, 
comprising Agriculture, Architecture and Build- 
ing Construction, Biology, Chemistry, Civil 
Engineering, Electrical Engineering, Geology, 
Manufactures and Industries, Mechanical En- 
gineering, Mechanics, Pure and Applied, Metal- 
lurgy and Mining, Naval Architecture and 
Physics. This also will be sent on application 
to anybody interested in such books. 


Twentieth Century Method of Squaring the Circle. 
By Harmon Evans. For sale by Abraham 
Sherman, 319 E. Fifth St., Dayton, Ohio. 
Price, $1.50. Postage extra. 
This little pamphlet, containing a trifle over 

eight small pages of text, sets forth the belief 

of the author that the value of the ratio between 
the circumference and the diameter of a circle 
is 3.140625 exactly, instead of the well-known 
and definitely proved value which can be found 
in any mathematical text-book, and which has 
been computed to several hundred of places of 
decimals. The writer fails to give any proof, 
except his own belief in this figure, and his pam- 
phlet is of no practical value to the mathematician. 


From Norman W. Henley Publishing Co., 
132 Nassau St., New York, we have received a 
copy of their Gasoline Trouble Chart, a sheet 
about 22 x 36 in., evidently designed for posting 
in the garage, which al classifies all pos- 
sible sources of trouble in gasoline engines, ang 
gives a large and carefully labelled sectional view 
of a typical modern gasoline engine. The in- 
formation is valuable and is, in this form, ren- 
dered easily and quickly accessible to the mech- 
anician. The price is 25 cents and our publishers. 
will furnish it on receipt of remittance. 


Indian Stories. By Major Citero Newell. 
Silver, Burdett & Co., 231 West 39th St., 
New York. Price, 45 cents. 

The writer of this book passed many years. 
among our Eastern Indians, especially the Da- 
kotas, at a time when they were far less civilized 
than today, and he is consequently able to de- 
scribe the life of the Indians in their more primi- 
tive times. The book should prove of especial 
value to Boy Scouts, describing as it does what 
the Indian boy had to know before he could 
qualify as a real brave, his games, the tests of 
skill to which he was subjected, etc. While 
written for younger readers, this well illustrated 
and excellently printed book will prove of great. 
interest even to adults. 
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Present this coupon to your paint or hardware dealer for our 25-cent 
book, “The Proper Treatment for Floors, Woodwork and Furniture.” 
We will also give you free two 10-cent bottles of Johnson’s Wood 
Dye, which comes in 17 shades, such as Mission Oak, Early English, 
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gany p 
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is a dye, not a stain. It sinks deep down, bringing out the natural beauty of Good at your paint 
the wood. In half an hour it will be perfectly dry. No dust sticks, no back doe Esa rane | 
streaks show. Not only beautiful, but lasting and easy to use. (If son’s Prepared Wax and ' 
necessary it may be applied over old worn varnish or shellac. a nage of John- i 
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>] 
Johnson’s Prepared Wax 
is a soft, velvety finish for all woodwork, floors and furniture, including pianos. i 
Can be used over all finishes. Is beautif ying and perfecting. Our book tells MAME a R N ANS ds 
how to apply it over any wood, new or old. Get the book and 10-cent pack- t 
ages from your dealer today. Tf he cannot supply you, we will send direct į 
parcels post on receipt of 25c in stamps or silver. P F T PEENE tees ean EEEE nurg 
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For the Bey Who mw | a z For Every Man 
Likes to Make Things with a Hobby 
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VERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 
priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
A shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body. The 5 
boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. 


This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 


Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don’t keep the books, the 
Mm getis returnable AT OUR EXPENSE, and we will refund your $1.00, plus any expenses. iti í 
9 + is an authoritative work, well printed and handsomely bound in five volumes, Written 
Cassell S Cyclopaedia of Mechanics by a staff of skilful and talented mechanical and technical writers, under the direct 
editorship of Paul N. Hasluck, the foremost living writer on mechanical subjects, every item the paid contribution ofan expert. The complete work 
f contains over 6500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each 
volume measuring 744x1034 inches; strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. d 
Í e i The practical mechanic will find in this work thousands of articles such as: Spindle molder for 
For the Practical Mechanic treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric 
motor connections; boiler covering compound ; forging swivels; reducing high pressure of electric circuit; tail vice for wood-worker's 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
Í oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils; 


spacing dynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 
metals fora high finish; calculating weight of rolled metal, etc., etc. 

: Ss G l Subject-Headin S which indicate the exceptional range and comprehensiveness of the 

ome enera g work include: Acetylene — Acids—Alabaster—Alloys— Barometers 

l —Boat Building—Bookbinding—Building—Cements—Chemicals and Chemistry — Cleaning and Rerovating — Coach- 

bailding—Concrete—Cycles— Drawing Instruments — Dyeing — Electricity—Embossing — Enameling—Engineering 
— Engraving —Entomology—Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— 
Gas—Gauges — Gilding — Glass — Granite — Guns and Firearms—Heating-Apparatus—Illuminating—Inlaying 

' —Ivory—Jewelers’ Work — Lamps — Lantern Slides — Leather Working — Lenses—Lithography—Lubri- 

cating—Machinery—Marble—Metal Working—Metals and Metallurgy— Modelling — Motors—Moulding 
Machines — Paints — Paper— Paving — Photography — Pipes — Plaster—Plumbing—Pottery— Poultry 

| Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— 
Sanitation — Saws — Screws — Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—soves—Tanning—T axidermy—Terracotta—Tiling—Timber—Tools — Upholstery — Valves 
— Venecring—Water—W ireworking-—W oodworking. 


We want you to see this famous five volume work, for we 
Examine This Great Set of know that you will be pleased with its binding, paper and 
Beoks at OUR Expense printing, and the wonderful fund of information it con- 
tains. We want you to examine it thoroughly, for we know you will be quickly im- 
pressed with its practical value. The price of this complete work in five volumes as 
above described, is $18.00. Just mail us the coupon opposite with $1.00 and you 
will receive the set, carriage paid. Examine it five days. Ifat the end of that 


Sampson § 
Pub. Ca. | 


221 Columbus Ave. | 
Boston, Mass, | 
GENTLEMEN =~ I enclose 
herewith $1.00 for which 
kindly send me carriage pre- | 
paid, for free examination, one | 
complete set of Cassell’s Cyclopædia 
of Mechanics, in five volumes. It is 
understood that I may examine the work 
five days, and ifI do not wish to keep it, 
I agree to notify you and hold subject to your 
order. lf I keep it, I agree to pay you $1.00 within 
five days and the balance of $16.00 in instalments of 
per month until paid. Itis further understood that you $ 
will refund the dollar paid if 1 decide not to keep the books. 


l n t rd : d > NAME ...... PTRRETECEOEO CECE TTL eee Weert eeeeee | 

Bh See you dg 04 want it, Hotty ne and bald we iecen the bola: bay us a 
| within five days, and the balance $2.00 a month until paid. ADDRESS ...ssoscsecceseseseoeso TIITITiTtrretiriiii rt 
SAMPSON PUBLISHING CO. Occuraxidt OR KLOTE 0555207. <i caus cecess O 


a 


$21 Columbus Ave., 33 Boston, Mase. 
rey — 


Send this coupon or copy of it 


ELECTRICIAN AND MECHANIC 


Free—Six Big Issues o 
Investing for 


f 
Profit 


If you will simply send me your name. Special 
Introductory FREE Offer. Six fine Monthly 
Issues—each worth $10 to $100 to you. 


How much do you know about the Science of Invest- 


ment? Do you know the Real Earning Power of your money? What is 
the difference between the Rental Power and Earning Power of money ? 
Do you know how $100 grows into $2200? 


Why you should get Investing for Profit: 
Oaly one man in a thousand knows the difference 
between the rental power and the earning power 
of his money. Few men know the underlying 
principles of incorporation. Not one wage earner 
in 10,000 knows how to invest his savings for 
profit, so he accepts a paltry 2% or 3% from his 
savings bank, while this same bank earns from 
20% to 30% on his money—or he does not know 
the science of investing and loses his all. 


Russell Sage said: ‘‘There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers — 
financing is everybody’s business. As a matter 
of fact, 1¢ is the most profound and complicated 
of them all.” 


So let me give you just a glimpse of the valu- 
able investment information you will get in my 
six big issues, “The Little Schoolmaster of the 
Science of Investment,’’ a guide to money-making: 
The Science of Investment. Capital Is Looking fer a Job. 
The Rost and Branch of the The REAL Earning Power of 

T Your Meney. 


investment Tree. 
Hew to Judge a Business Ester- Investment Securities Are Not 


prise. ities. 
Where New Capital Put lato a The Actual Possibilities of Intel- 

Corporation Really Goes. ligent Investment. 
“-Watering’’ —Its Significance. The Capitalization of Genius and 
Idle Moncy vs. Active Money. of Opportunity. 


Wait till you see a good thing—but don’t wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
campaign of education on the logic of true invest- 
ment. A revoiution in the financial world is now 
going on—to the profit of the small investor. 


You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 
cover to cover it contains the fundamental princi- 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information. 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my won erful magazine. 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not as 

et learned the art of investing for profit. Learn 
how $100 grows into $2200. 


Use this Coupon for the Six Issues 
and Financial Advice FREE 

If you know how to invest your savings — if 
you know all about the proposition in which you 
are about to invest your hard-earned savings—you 
need no advice. But if you don’t, if there 1s a 
single doubt or misgiving in your mind—I shall 
be pleased to answer any inquiries you may make, 
or furnish any information I can regarding the 
art of saving and making money through wise 
investment. 


So sign and mail this coupon now. Get Investing for 
Profit F. for six months. Ask me to put you on my mail- 
ing list for Free Financial Advice. Don’t put this off. Ie 
means too much to you now and in the future. Sign and mail 
this coupon at once. 


H. L. BARBER, PUBLISHER, CHICAGO 


Mail This Now 


H. L. BARBER, Publisher, 
20T W. Jackson Blvd., Chicago. 
Please send me FREE Investing for 


Profit for six months. Put me on 


your mailing list for Free Adv'ce ca 
Investments. 


| 


| 
, 
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SAVE MONEY on MAGAZINE CLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


For the convenience of readers who wish to subscribe to more than one magazine we have arranged this page, 
which contains a list of the leading general, photographic and mechanical magazines of the United States. It saves 
you time, money and trouble to order all your magazines at one time from a reputable house, which can always be 
reached to adjust complaints. Do not pay your money to unknown solicitors, but send your orders to us. Subscrip- 
tions may begin at any time, need not all be sent to one address or begin at the same time, and may be either new or 
renewal, unless otherwise specified. Remit by postal money order. If personal check is used, add 10 cents for collec- 
tion. Periodicals sent to Canada and foreign countries cost more to cover the postage. Always ascertain from us the 

rates for such subscriptions. 

If you do not find the periodicals you want listed on this sheet, write to us for terms. We will duplicate the prices 
quoted by any reliable agency on any periodical or combination. 


DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


Class Number: ELECTRICIAN AND MECHANIC 24 


dg POPULAR PHOTOGRAPHY 15 
ee AMERICAN PHOTOGRAPHY 24 
— Cost 
63 x5 = $3.15 
Class |Class ~=~—~*+«'(Class = =  —  JCOlas = |Clhiss 
No. Publication No. Publication No. Publication No. Publication No. Publication 
25 Abel's Photographic | 23 Cosmopolitan 8 Housewife 70 North American 23 Short Stories 
Weekly 70 Country Life in| 50 Independent Review 45 Smart Set 
25 Adventure America 95 International Studio | 24 Outdoor Life 30 Strand 
53 Aeronautics 53 Craftsman 100Iron Age (w) 50 Outing 50 Suburban Life 
27 Ainslee’s 50 Current Literature | 40 Iron Age-Hardware | 60 Outlook 23 Sunset 
30 All Story Magazine | 23 Delineator 8 Ladies’ World 25 Overland Monthly | 40 System 
17 Amateur Photog- 12 Designer 90 Life 20 Pearson's Magazine | 23 Technical World 
rapher’s Weekly | 37 Dress 35 Lippincott’s 24 Photo Era 50 Travel 
35 American Art News | 20 Electrical World at | 60 Literary Digest 20 Photographic News | 22 Violinist 
17 American Boy 160 Electrical World(w) | 20 Little Folks 27 Photographic Times | 10 Violin World 
55 American Homes & 24 Electrician and 30 Manual Training S0 Photo Miniature 70 Vogue 
Gardens Mechanic Magazine 23 Physical Culture 47 Wilson's Photo. 
80 Amer. Machinist(w) | 26 Electric Journal 9 McCall's Magazine | 17 Pictorial Review Magazine 
23 American Magazine | 23 Etude (for music 23 McClure’s Mag. 23 Popular Electricity | 25 Woman's Home 
24 Amer. Photography lovers) 40 Metal Worker 60 Popular Magazine Companion 
19 Amer. Motherhood | 23 Everybody's 23 Metropolitan 15 Popular Photog'y 37 World's Work 
30 Argos 23 Field and Stream S6 Model Engineer &| 9 Poultry Herald 35 Yachting 
35 Arts & Decoration |47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth's Companion 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
20 Auto. Dealer & 23 Garden Magazine 17 Modern Priscilla 18 Practical Engineer 
Repairer 18 Gas Engine (2 years, class 23) | 40 Printers’ Ink 
17 Black Cat 20 Gas Power 17 Mothers’ Magazine | 30 Railroad Man’s The Looming maga- 
27 Blue Book 8 Gas Review 60 Motor Magazine zines are sold only at the 
17 Boys’ Magazine 23 Good Housekeeping | 35 Motor Boat 23 Red Book full subscription price 
20 Building Koe 20 Harper’s Bazaar 17 Motor Boatin 35 Review of Reviews | @nd are never clubbed. 
30 Bulletin of Photog. | 70 Harper's Magazine | 18 Motor Cycle Illus. | 35 School Arts Maga- | Ladies’ Home Jri. $1.50 
22 Camera 70 Harper's Weekly 17 Motor Print zine Munsey’s ....... 1.50 
20 Camera Craft : 23 Hearst’s Magazine | 23 Musician 60 St. Nicholas Popular Mechanics 1.50 
17 Camera Craft(new) | 12 Home Needlework | 45 National Geograp'ic , 40 St. Nicholas (new) | Saturday Ev. Post 1.50 
170Camera Work 50 House & Garden Magazine SS Scientific American 
80 Cavalier 20 Housekeeper 17 National Sportsman | 60 Scribner's 
80 Century 
THESE RATES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
SEND THIS COUPON TO US WITH A MONEY ORDER FOR THE AMOUNT 
Date emseeseeeetsesrtteteereeess8 e LE E E E E E E E E r E e r e S . e es 
ELECTRICIAN & MECHANIC 
221 Columbus Ave., Boston, Mass. pe ; 
, , 24 | Electrician & Mechanic 
Enclosed find $.......... in payment of my subscriptions to 
the magazines indicated. Begin with...................... 
Name. . eee8c eos? ee s. è e . e eeeaeese?s6 eens 8 @ e@eeseseesseete#¢ 


Address ...... PE E gM BOD a at les Goes gs Suk A Rites 
x 5 
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Don’t envy th 


No use envying the man who has made 
where he is because he had a “pull.” 


MECHANIC 
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ood. Don’t think he got 


A “pull” doesn’t amount to much 


unless you can deliver the goods, and the best “pull” in the world is 


training. 


Just make up your mind today—right now—that you are 
man—that you are going to get the money and hold a g 
The American School of Correspondence will show you how. 
Business and 


with its sixty-five complete courses in 
give you the training necessary to 


ineering, 


envied as you, perhaps, now envy the men above you. 


e . ° P 
How the American School Will Give You 1 Your Opportunity Coupon i 


the Training You Need 


The American School of Correspondence was established fifteen years 
ago for the benefit of ambitious men women everywhere. This 
school makes it possible for you to obtain the education and training you 
need without leaving home or giving up your work. It will bring a practical 
college course to you right in your own home. 

No matter where you live, the American School will train you in any 
branch of Engineering, Business and Law, or prepare you for entrance into 
any resident college. ber: no need of your leaving home or giving up 
your present job. 

Write the American School now, while the subject of making more 
money is on your mind. State how far you went in the public schools, what 
you are doing now, and what you would like to be. Your case will receive 
special attention. 

The American Schoel will tell you the best and quickest way to better 
pe condition and get more money. Check the coupon and mail it now. 

’t let this matter drag another day. Another year might slip by and find 
you at the same old job and prospects for a raise very slim. 


American School of Correspondence 
CHICAGO, U.S. A. 


oing to be a trained 
job. You can do it. 

This great school, 
Law, can soon 
me a successful man—a man who will be 


Check the course you want and mail the coupon now $ 


i american School of 


l Please send me your Bulletin anı! advise me how I can 


qualify for the position marked **X."° 


. .. Bleetrical Engineering 


ii Ree. Light & Power Supt. ... 


Fleetrical Wireman 


.. -Telephone Expert 


s.. Architect 

--- Ruliiding Contractor 
.. Arehitectural Draftsman 
.. Struetaral Engineer 


.- Conerete Engineer 


Civil Engineer 


eo. . Surveyor 
-- Mechanical Engineer 
.- Meehanical Draftsman 
oe Steam Engineer 
... Stationery Engineer 
ee - Gas Engine Engineer 3 
.- Antomohile Meecehanielan . 


Chicago, U. S. A. i 


KaM 3-13 


oo Lawyer 
-Rookkeeper 
oo. Stenographer | 
.- Private Seeretary 
eee Accountant 
..-- Cost Accountant 
oe Cert’f’'dPablic Ace’nt 
ee Auditor 
eos Rusiness Manager 
eee Fire Ine. Inapeetor 
eee Fi re Ine. Adjuster 
oo- Fire Ins. Expert 
oeeMoving Pieture Op’r 
oo Sanitary Engineer 
eee Reclamation Kng’r | 
ee Textile Boss 
-- College Preparatory 
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“ TANKER” ? Relchet 
‘ Hand Drill 


No. 1530. Price, $2.80 J 


Length, 10% in. 
Weight, 1% Ibs. 


Three-jaw chuck; 
capacity, 3-16 in. 


Magazine for drills 


e of tool. 


Shifter on cylinder, E SRN, Your dealer 
as indicated, and Waa A can ff 
changes are made at CA supply ff 
a finger-touch. ua 

The “YANKEE” 
Double Ratchet permits of 
speedy work in tight places—any 
motion of the crank, forward or TA ie 
back, no matter how slight, causes 
the drill to cut continuously. 


Free Tool Boots Mechanics € 
and householders, 10 ita for ** ‘Yankee & 
Tool Boc Ww." AU TOMOBIL ISTS, write 
for ** ‘Yankee’ Tools in the Garage 


NORTH BROS. MFG, CO., Philadelphia Wan 


DUCK’S 


low prices prohibit distribution except to those really interested, 


ON STANDARD My OD8. CATAL 


COMERCIAL, ANG RT RTIMENTAL N 
mirroscopes, railways, and electrical and mec 


Lag grapay Taught 
in the shortest possible time 


The Omnigraph Automatic Trans- 
mio combined with standard key and 
at 1 er. Sends your persion ph mes 
any s ust as an ex operator wou 
les $3 paed ju Rh circular f free fi 


pela MPG. CO., 41 Cortlandt St., 


New York 


AERONAUTICS 


New and Enlarged Edition 
Commencing January, 191}. 


@ The leading British Journal devoted to the 
technique, science and industry of aeronautics. 


(Issued Monthly) 
YEARLY SUBSCRIPTION 


One Dollar and Eighty-five Cents 
Mailed Free 

NOTE—Specimen copy will be mailed Free on receipt of 15 cents 
HEAD OFFICE 

3, LONDON WALL BUILDINGS, LONDON, ENGLAND 

AMERICAN OFFICE: 250 West 54th Street, New York 


(Founded 1907) 


BIG 325-PACE 


ELECTRICAL & WIRELESS 
Will be mailed to you upon receipt of 6c, stamps or coin, which say 32 ma 
ost elaborate catalog in its line. 
OC CONTAINS OVER 

p With complete a; 15 pp. Lidl, tras Insts.; 25 pp. Toy and Com- 
canta, ammeter: automobile accessories, launch ena out 


The J. J. DUCK COMPANY, 423-5 St. Clair Street, TOLEDO, OHIO 


AND MECHANIC 


THE NEW INDUSTRY and the 
OLD INEFFICIENCY 
Second article Power on the Farm 


Replacement of Men and Animals. 


by Power Machinery 
By L. W. Ellis 


Did you read this article in December number of 
CASSIER’S MAGAZINE 


The January and February numbers of Cassier's Magazine will 
contain a series of remarkable interviews with the leading Har- 
bor Experts, Port Officials, Steamshi Men, Terminal Owners, 

Shippers, etc., By Francis Washburn Hoadley, entitled 


HARBOR DEVELOPMENT and 
DOCK EFFICIENCY 

This, the most comprehensive article on this important and 

timely subject, covers the principal ports of the entire sea coast 

of the United States, presenting the view points of men promi- 

nent in all lines of work, men whose views are worth knowing. 
This series of interviews, fully illustrated, will prove of in- 

terest to every citizen of the United States. 


CASSIER’S MAGAZINE 
25 cts. a copy $3.00 a year 
Keeps its readers posted on important subjects. 
Send $1.00 for 6 months’ trial subscription 


New subscriptions received before April Ist, will 
include January and February, 1913, Free of Charge 


12 W. 31st St. 


The Cassier Magazine Co., New YORE 


CATALOG 


deduct on your first purchase of $1. Great cost of catalog and 
SAVE 25 PER CENT 
100. PP. WIRELESS iNeTS. FOR 


tools. pocket knives, Victrolas, 


WANTED 


A Bright, Energetic Man to Represent Us 


in every 
COLLEGE 
PREP. SCHOOL 
POWER PLANT 
MACHINE SHOP 
CARPENTER SHOP 
HARDWARE STORE 
ELECTRICAL CONCERN 
WIRELESS COMPANY 
TELEPHONE COMPANY 
TELEGRAPH COMPANY 


We will pay YOU well for a few hours 
our time and you will find the work 
both easy and profitable. 


Write at once to our Agency Dept. and re- 
ceive full particulars of this special offer. 


ELECTRICIAN & MECHANIC 


221 Columbus Avenue, Boston, Mass. 
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Send for Copy of Our New Wireless Manual M1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 
a number of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best 
instruments to use; tells what they are for and how to use them. Do not wait until some other 
time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


It contains 212 , With over 1.000 illustrations, and describes in plain, clear language all 
about Bells, Push Buttons, Batteries, Tele ead Telegraph Material, Electric Toys, Burglar 
and Fire Alarm Coatrivances, Electric Call Bells, Electric Alarm Clocks, Medical Batterics, Motor 
Boat Horns, Electrically Heated feaitten Senet pontlery Connectors, Switches, Battery Gauges, Wire- 
less Telegraph lastrumeats, Supplies, o 


It Means Money Saved te Yeu to Have Our Manual and Our Catalog When You Want te Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. ST. LOUIS, 1106 Pine St. 


You Need Our Bulletin E 
on Wireless Telegraphy 


Prices in some cases less than half charged by others. 
SEND FOR BULLETIN E TODAY 


HUN T & McCREE, 92-94 Murray Street, NEW YORK 


(The House of Wonderful Values) 


BOSTON’S WIRELESS SCHOOL 


@ Endorsed by Commercial Companies. Prepares you for 
license test at United States Navy Yard. First Grade 
License a certainty if full course of instruction is taken. 


SPECIAL FINISHING COURSE for AMATEURS 
MASSACHUSETTS COLLEGE OF TELEGRAPHY 


899 BOYLSTON ST., BOSTON, MASS. Telephone B.B. 6187 


| Brandes Wireless Receivers 


amie The Precision Potentiometer 


Money refunded 
d not Cire 


1000-ohm rece iver 1. 60 


Send stamp for descrip- 
tive matter on receivers 
from $1.60 ap to $13. 


©. Brandes, Ino. 


aani na, Only $4. 00 
EVERYTHING ELECTRICAL 
GLENN SABIN & C0., Amherst, Mass. 


iam rrancisco. FURL KING, 6iv Balboa Building 
L_mocage , DAWSON & WINGER ELEC CO.. 7237 So. Dearborn Se. 
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What do YOU 


Know about 
WIRELESS 


Do you want a license? 
Inspector ? 
meters ? 
length? 
200-meter stations? 


tuned? 


Can you answer the Radio 
an you tune for 200. 
Can you calculate wave- 
Can you design efficient 
Is your station properly 


Do you know what a shunt 
resonator is? and, and... 


Surely you want to know more about the wonderful new art. Don’t be satisfied 


with a superficial, hazy idea. Know the how and why. Be up 
details. 


to date. Master the 


That’s why you should have Philip E. Edelman’s new book, 


Experimental Wireless Stations 


It covers the complete field in a clear, comprehensive and 
practical manner, simple enough for the beginner, sufficiently 
complete for the advanced experimenter. It is right up 
to the minute and is the only book written in accordance with 
the new law. It is a year ahead of all others. 


An ideal experimenter’s book because it not only gives the 
theory, use, and design of each instrument, but also states 
the actual construction, approximate cost, and suggests 
simple modifications for those having limited facilities. It 
answers your questions. 


A wireless school in itself because it enables the readers to 
build their own apparatus, to study the principles of wireless 
transmission, to perform all calculations, using simple arith- 
metic only, and to design and use efficient stations and in- 
struments. 


Every reader should have a copy 


CONTENTS OF CHAPTERS 


1.—Nature = aron Wireless Transmission of Iate lgenos, 
2.—Aerials. and ligting Protection. 4.—Gen 


JUST OUT 


itters. 5.— ng the Transmitter: Ea: 
ransf 


Features of 

lation AR Wave h, Capacity and Circuits. 6.— ormers; 

Spark Coils haxillary liary Apparatus, Keys, Electrolytic Inter- Their Theory, 
rupter, Kickback Prevention, Aerial Switches. 8.—Transmit and Operation 
Condensers. 9.—Calculation of Inductance, Construction o 7 


Helix and Ösciliation Transformer, Stan mensions, ng 
Coils. 10.—D and Construction of = in Gaps. 11.—Radi- 


esign re 
ation are Hot Wire Ammeter, 
Meter. tin 


on. 

. 15 Telcos pen ibe De- 
tectors for Continuous Waves, Piathoven Galvanometer, Measur- 
ing the Intensity of S . Interference abe 


tion. 17. ction Rivina densers, P os and 

Variable. 18.—Construction sof Tuning Inductances, Loose Nae 

lers, Variometers, Tuners. 19.—Conclusion, the Rights of 0 
enter. 


Send for your copy at once a 


SAMPSON PUBLISHING 


221 Columbus Avenue 


CONTAINS 
Simplified Calculations for 
Resonant Stations, wave-length, 

capacity, inductance. 
plete Details on how to 
Comply with the New Law; how 
to alter your present station; 
how to make standard legal 
colar how to get your 


erence Preventers, 

Light and Line Protectors. 
piein » Leakage 

ransformers, Condensers, 
Helices, Oscillation Trans- 
formers, Aerials and Groun 
Duplex and Standard Aerials, 
Detectors, Einthoven va- 
nometer, Tickers, Wave Meters, 
Hot Wire Ammeter, Wireless 
Telephone, etc. 

Exactly the arly oma you 
have been looking for 


NOW READY 


Experimental Wireless Stations 


Desi 
by 


, Construction, 
ilip E. Edelman. 


“An experimenter who knows what the 


rs want” 


Finely cloth bound, 5% inches by 8 inches 
224 PAGES, FULLY ILLUSTRATED 

Printed in large clear type on fine book pape 

with handy reference headin 

ings. You do not have to rea 

irrelevant matter to find what you want. 


„and aub heat head: 
through a lot of 


POSTPAID 


Dont pestis te -Orar 
ow’. aoe are sure to 


CO. 


Boston, Mass. 
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Every Motorist Should Have This Book 


“The Modern 


Gasoline Automobile” 
By VICTOR W. PAGE, M.E. 


a l T is the most com- 
Da ÁÁ plete, practical and 
BENN xo up-to-date work on 
Gasoline Automobiles 
ever published, con- 
taining over 700 (6x9) 
ages, with 10 large 
olding plates and more 
than 500 specially pre- 
pared illustrations. 
This is a thoroughly 
practical, non-techni- 
cal treatise, containing 
all reliable latest infor- 
mation on all phases 


of Gasoline Automobile Construction, Operation, 


Equipment and Repair. 


This book is an investment you will never regret! 


It Makes all Men Masters of the Automobile 
and reduces cost of maintenance, because money- 
saving hints on operation and repair insure in- 
telligent driving, proper oiling and prompt 
restoration ofgdefective parts. 


Price, $2.50 


Bound in Cloth 


WHAT IS ‘SAID OF THIS BOOK: 


“It is the best book on the Automobile seen 
up to date.” —J. H. Pile, Associate Editor, Auto- 
mobile Trade Journal. 

“Every Automobile Owner has use for a book 
of this character.” —The Tradesman. 

“This book is superior to any treatise hereto- 
ee published on the subject.”—The Inventive 

ge. 

“We know of no other volume that is so com- 
plete in all its departments, and in which the 
wide field of automobile construction with its 
mechanical intricities is so plainly handled, both 
in the text and in the matter of illustrations.” — 
The Motorist. 

“The book is very thorough, a careful examina- 
tion failing to disclose any point in connection 
with the automobile, its care and repair, to have 
been overlooked.’’—JIron Age. 

“Mr. Page has done a great work, and benefit 
to the Automobile Field.” —W. C. Hasford, 
Mgr. Y.M.C.A. Automobile School, Boston, 
Mass. 

“Tt is just the kind of a book a motorist needs 
if he wants to understand his car.” —American 
Thresherman. 


Copies of this book sent prepaid to any address 
on receipt of price 


SAMPSON PUBLISHING CO. 


221 Columbus Avenue :: Boston, Mass. 


Grinnell 
REZISTO Leather 


Work Gloves 


f 
hk are a great protection 
yi, against electric currents 


This leather, subjected toa 
77 *“‘ high voltage, break-down 
{test by a well-known test- 
jing engineer did not punc- 
ture below 4,000 volts. 
e4® Resist wear, too. Outwear two to 
three pairs of other gloves. 


Guaranteed not to harden, peelor 
crack from service. Unharmed by 


yy, 
7 


| wetting. You can wash them, when 
soiled, in soap and water or gasoline. Dry 
out likenew. You'll save money inthe end, 
as well as have constant protection against 


injury, if you wear Rezistol gloves. i 
k your dealer for Rezistol 


n AS 
Pair Free gioves—a new glove of the 
famous Grinnell line. If he doesn’t handle 


Grinnell gloves, write us his name and - 

your size. With his tirst order for our 4 

-dozen assortment we'll include & pair 

for you Free. 

Folder telling all about Rezistol gloves, 

price sand s amples ¢ f leather. with report of oa | on \ 
E 4 


testing engineer, sent on request, Test 
the leather yourself. 

Morrison-Ricker Mfg. Co. 
143 Broad Street 


Grinnell, lowa 


Electrical Engineering 


. T.C. MARTIN, of N.E.L.A.; J. A. SWITZER, 
Cons. Engr., University of Tenn.; ALBERT 
SCHEIBLE, Research Engr.; W. T. RYAN, Cons. 
Engr.; A. M. SCHOEN, A.LE.E.; H. H. NORRIS, 
ALEE.. L.S. RANDOLPH, ALE.E.; J. W. 
FRAZER, A.LE.E.; are only a few of over fifty 
equally prominent who make up the contributing 
editorial staff ef Southern Electrician, with 
over 500 reading pages a year. 


What 1e Only $1 buys Southern Electrician 


for two years and copy “ELECTRICAL 
ENGINEERS HANDBOOK,” 414 pages, 238 
illustrations; one of most valuable hand 

a Week books ever published at any price. 
TOr 81.50 buys Southern Electrician 
° two years, and “QUESTIONS AND ÅN- 
Will Do! SWERS ON THE NATIONAL ELECTRICAL 
t Cope,” 232 pages, 4x6% inches. This 
book is just out It is bv an authority. It 
tells exactly and plainly what the code requires for every 


ob. 
i $2 buy both books and Southern Electrician for 
two years; the best bargain ever bought, but MONEY 
BAcK IF You Asx IT. 

Thie offer will not be accepted through news companies or 


agents. Old subscribers may take advantage of it by ex- 
tending their subscriptions two years 


SOUTHERN ELECTRICIAN 
Grant Bldg. ze Atlanta, Ga. 
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WIRELESS TELEGRAPHY 


In 
we can furnish them, postpaid. 


ASHLEY, CHAS. G., E.E., and HAYWARD, C. B. 
Wireless Telegraphy and Telephony (Including 
Wireless on Aeroplane and Airship).—Contains 
144 pages. Treats in a simple, concise manner 
earlier forms of wireless, electrical waves, de- 
velopment of radio-telegraphy, apparatus and 
systems. The section on Wireless Telephony 
covers Bell's radiophone, selenium cell, Bell's 
photophone, “light telephony,” telephony by 
means of Hertzian waves, nature of a high- 
frequency telephone current, oscillation genera- 
tors, telephonic control of oscillations, trans- 
mitting circuits, receiving arrangements, two- 
way transmission, and systems of radio-teleph- 
ony, with a section on Aeronautics covering wire- 
less on dirigibles, aeroplanes and balloons, dan- 
gers from electric discharge, preventive methods, 


wireless on the Zeppelins, Horton's experiments, 
recent records, and general problems. 1912. 
RSIGGD TERS E s' E O ATE ROSTERS $1.00 


BISHOP, LEON W. 
The Wireless Operator's Pocketbook of Informa- 
tion and Diagrams.—Thoroughly describes latest 
transmitting and receiving instruments. 150 il- 
lustrations. All tables necessary for wireless op- 
erators, one showing how to compute roughly, 
sending and receiving distances. Full leather, 
flezible, pocket sise. ............sesossosoecos 
Leatherette.......... $1.25 


COLE and MORGAN. 

Lessons in Wireless Telegraphy.—For the person 
who desires to take a glance into the art of wire- 
less telegraphy it is hard to imagine where he 
could get more practical information for so small 
an expenditure than by the reading of this pam- 
phlet. The complete subject as necessary for 
the practical operator or experimenter to be 
fami with in order to construct and te 
a set is treated in sufficient detail to enable him to 
get an excellent conception of the subject. The 
method of treatment is that of dividing the sub- 
ject into thirty parts or lessons. 1912........ 


COLE, A. B., and POWELL, A. M. 

Amateur's Wireless Handybook.—The authors 
have reprinted the navy list of stations, and have 
Morse and Continental speed code charts. Book 
is filled with transmitting and receiving circuit 
diagrams, very useful to have on hand........ a 


EDELMAN, PHILIP E. 

E mental Wireless Stations, Their oy 
nstruction and Operation, with particular 
respect to the requirements of the new wireless 
law.—Contains 224 pages. Complete, concise, 
clear, understandable. Written by an experi- 
menter who knows just what the ers want. 
The first book to give standard experimental de- 
signs in accordance with the new requirements. 
Contains full instructions for complying with the 
law, building and operating apparatus and sta- 
tions, modern up-to-date instruments, simplified 
calculations, formulas and designs. A real “How 
it works and how to make it” book. 1912. Cloth, 


FLEMING, J. A. 

Principles of Electric Wave Telegraphy.—A com- 
rehensive digest of wireless telegraphy in all of 

fs branches. One of the most complete and 
practical books ever published on this subject; 
new and enlarged edition..........s...ssssss.o 
Elementary Manual of Radio-telegraphy and 
Radio-telephony for Students and Operators.... 


HALLER, GEO. F., and CUNNINGHAM, ELMER T. 
The Tesla High-Frequency Coil. Its Construction 
and Uses.—Full and explicit directions for the 
construction of apparatus needed for experiment- 
with high-frequency currents. This book fills 
a long-felt vacancy in scientific literature. In- 
tended for the advanced experimenter. 
HOPPOUGH, C. I. 

Wireless Telegraphy and Telephony.—Latest book 
out. 200 pages. 150 illustrations. Author a 
wireless expert, and in touch with foremost wire- 
less authorities of the world. 1912............ 


Sampson Pub. Co., 221 Columbus Ave., Boston, Mass. 


2.00 


2.00 


1910. ..$1.25 


1.50 


HARRISON, NEWTON, E.E. 

Making Wireless Outfits.—A concise and simple ex- 
planation on the construction and use of simple 
and inex ive wireless equipments, for sending 
and receiving up to 100 miles, giving full details 
and drawings of apparatus, diagrams of circuits 


and tables. 12 mo. cloth, 50c; in paper covers.. 
Wireless Telephone Construction.—How to m 

and use an inexpensive equipment. Cloth..... 

PRG isd 5 bk Gs Ua eeadaes Odea eRe eT eee ae 


HOWGRAVE-GRAHAM, R. P. 

Wireless Telegraphy for Amateurs.—A handbook 
on the principles of Radio-telegraphy and the 
construction and making of apparatus for long- 
distance transmission. 51 illustrations. Cloth. 


KENNELLY, A. E. 
Wireless Telegraph and Telephony.—En 
and reprinted. e whole story of wireless 
telegraphy from its invention to its very latest 
development, including the most complete and 
popular explanation of its underlying principles 
and thelr applicatio. 0.6.0 so cus ssue nsw eens bee 
MORGAN, D PO 
Wireless Tel ph Construction for Amateurs.— 
A manual of practical information for those who 
wish to build experimental wireless instruments 
which can be considered as something more than 
toys, but are still considerably less expensive than 
a ohcarada commercial set. No attention has 
been paid to the history of the art, the space, 
instead, being devoted to short but complete 
explanations of the uses of the various instru- 
ments, as well as the structural details. 1910... 


MORGAN, ALFRED P. 

Wireless Telegraphy and Telephony Simply Ex- 
plained.—A practical treatise embracing com- 
plete and detailed explanations of the theory and 
practice of modern radio apparatus and its 
present-day applications, er with a chapter 
on the possibilities of its future development. 
Has 150 illustrations of sets in actual operation 
and wiring en ig of these sets shown in per- 
spective. E piece of apparatus in a 
wireless station is completely described, and in 
most cases illustrated by actual photographs 
of various types of the instrument. This book 
should prove valuable both for the novice and 
to the experienced experimenter. 1913........ 


PIERCE, GEO. W., Asst. Professor of Physics in 
Harvard University. 

Principles of Wireless Telegraphy.—Just reprinted 
with corrections. The treatment of wireless 
telegraphy in this volume is strictly scientific. 
The book takes up the subject from the historical 
standpoint and sn each section of the art 
from its nning to the present stage of knowl- 
edge. It shows fully why the earlier forms 
apparatus in each instance have been discarded, 
and thereby enables the student to discover the 
merits which enabled present forms to survive. 
The chapters on detectors of all kinds are espe- 
cially full and practical. While the book is not 
quite as full as Fleming's great manual, it covers 
all the points which the average specialist desires 
to know, and is an adequate presentation of the 
present state of the art. 1912............000% 


ROBINSON, Lieut. Com. S. S. 
Manual of Wireless Tel phy for Use of Naval 
Electricians.—An excellent, complete and in- 
structive book for the wireless operator........ 


TESLA, N. 
Experiments with Alternate Currents of High 
otential and High Frequency.—A classic work 
and the authority on the subject.............. 


TWINING, H. LaV., A.B. 

Wireless’ Telegraphy and High Frequency Elec- 
tricity.x—A most complete manual containi 
detailed information for the construction o 
transformers of from 100 watts to 5 k.w. capacity; 
wireless telegraph and high-frequency apparatus, 
with chapters on their scr and operation. 
1909. 202 pages. 96 illustrations............ 


to many rogne We) pupal: below: a iat ce books on wireless telegraphy, with the price at which 


1.50 


1.50 
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Do YOU want to 
Learn to Drive an on 


Automobile 


and Make Money—See the World 


F If you are master of this profession you are independent anywhere. 
It is the best profession in the world—it pays more money, and the 
occupation is a pleasant one—the opportunities for a young man 
are far greater in this line than any other. 

My system of teaching by mail is a 4 EW IDEA—it’s different from others. 
I will so thoroughly train you that you will not only be able to drive a car, but 
you can repair motors, overhaul cars, repair tires, repair launch engines, re = 
stationary gasoline engines. You could go into the repair business if you wish 


READ THESE TESTIMONIALS—YOU CAN DO AS WELL 
ot are so TAD LSE TESTIOMIMLS ZO AN P18 gamer 
ansen 
‘TI am working in a re shop. Have increased m aie Wake PORD 
expect to get as high as $50 more per month: "—Jno. C. Koster e. Lynden 
“I am now working in erican Auto Co., was for- 
DYKE’S NEW IDEA OF mely in the jewelry oS ieee *—James Tronto, Providence, 


‘I am now driving a Packard 30. Your Course helped 
me wonderfully. "Edw. Hauler, New Orleans, La. 
‘J am driving a Winton Six. ‘I do all my own repair 
work.’ —Edw. Sawyer, Montclair, N.J. 
‘Your Course enabled me to get a good tion, which 
in my icome. ‘—Geo. E. Davelarr, . Wash. 
“I was former! lisa As , but am now in the auto repair 
business note. leinback, Ia. a 
1850 weal not buy my Course. After I got through 
Book 4 of instructions, 13 and 14, 15 and 16, I hada a job grind- 
ing valves. I did the job in four hours. Next day I put on 
four piston rings, which took six hours. These two jobs paid 
for my Course. I am now overhauling an engine for a party. 
I am not afraid to tackle any job now. Si I get stuck 1 am sure 
I can find the remedy in the instructions. knew nothing at 
all about an auto before, and I want to thank you for helping 
me." —Henry G. Ehredt, 523 E. 8th Ave., Homestead, Pa. 


If you will send for our FREE 24-PAGE CATA- 
LOG, we will tell vou how to get into the Auto 
business; we will also show you TESTIMONIAL LETTERS from students 
everywhere who are now driving cars, working in Auto Repair Shops, who 
have gone into the Auto Repair usiness and who are making money. 


We will do more—we will show you actual repro- 
duced letters from BARNEY OLDFIELD, CHAS. 
DURYEA (the man who built the first Automobile in 
America) and other leading Motor authorities—who 
endorse this system. 


Surely this system must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, Engine and Car- 
bureter; also a Manikin of an Automobile. The Manikin can be 
taken i and the models actually work. All moving parts on 

the els made of real metal. (Patents applied for.) 

One of the Models—It actually works. "The Course consists of 40 Instructions, 5 Models and a Mani- 
wie this modal you iea the principle kin, and ee inations. Sip oa: etc. iao but $12, right now 
e engine, how to get —price nces l coul 

afres time the ignition, etc. better Costes A “ag good Rhoda ? di ie ae g 


Send Now for this FREE Book aE- 


It will te all about the great Auto industry and the oppor- 
tunities. It rill sh show you how others got their start. It is interesting 
and instructive. 


DYKE'S CORRESPONDENCE SCHOOL OF MOTORING, BOX 7, ROE BLOG. 


ST. ĽOUIS, MO. 
L. D Y KE is the man who originated the first Auto Supply Co. in America (1897) tee st A 
Wich deh thats tol ou they Ge ELECTRIC IGN. models maka them prove we can prove oll tlatetecais we woke. DNS 
Note.—My nio teaches you R TRIC IGNIT1O N—you will learn the entire Electric Ignition “for all types 


stem 
engines—from the battery to the magneto. ou will learn how to time and set magnetos. "Wes 
vo Cou T ad re Ai dae ude a working model of a Mag- 


XXiV 


Reaping 
Rewards from 


Resolutions 
By FRANKLIN O. KING 


Do You Remember That Old Story about Robert 
Bruce and the Spider? Robert was Hiding in a 
Cave. His Enemies Had Him “In the Hole,” 
Temporarily, So to Speak, As it Were. While 
Reflecting on the Rocky Road to Royalty, Robert, 
the Bruce, Espied a Spider Spinning His Web Over 
the Entrance to the Cavern. Nine Times Did the 
Spider Swing Across the Opening in a Vain Attempt 
to Effect a Landing, but the Tenth Time he Touched 
the Home Plate, and Robert, admiring the Per- 
sistence of the Insect, Cried Out Loud—‘“Bravo,” 
Two or Three Times, One Right After the Other. 
Shortly After That Bruce Got 
Busy and Captured a Kingdom. 


All of This Preamble is In- 
tended to Point a Moral, which 
is—‘‘If at First You Don’t Suc- 
ceed, Slap on More Steam, and 
Sand the Track.” In This 
Connection I want to Inquire 
about Your New Year’s Reso- 
lutions, and to Ask If You 
Have Kept the Faith, and If 
Not—Why Not? I Believe the 
Pathway to Prosperity is Paved |i 
with Good Resolutions. There- “~~ 
fore let us Resolve, and Keep M- 
Resolving until Victory 1s Perched 
on our Banners. Remember, 
You Have Fought Many a 
Victorious Waterloo that the 
World Knows Nothing About. 
The Man who Gets Up every 
Time He Falls Down Will Some 
Day Cease to be a “Fall Guy.” 
Good Resolutions Will Be Re- 
warded with Rich Realtzations, 
and It Shall Follow as the Night 
the Day. 

How Much Better Off are 
You than Last Year, or the Year Before That? 
Perhaps Your Wages are a Little Higher, but Have 
not Your Expenses More than Kept Pace with 
That Increase? Aren’t You Paying a Little More 
for Your Clothes and Your Meals, and don’t You 
Smoke More Expensive Cigars and more of Them 
than Formerly? If it isn’t Cigars, It may be Some- 
thing Else—Some More Expensive Habit. 

A Man Begins To Go Down Hill at Forty, and 
the time may come when a Younger Man—perhaps 
a Cheaper Man—will fill your job. The Man Who- 
Looks-Ahead will prepare himself for that time 
by getting a Home. My advice to You, therefore, 
is to Get a Home while you are able to do so—and 
Begin Now. I would further advise you to Get a 
Home in the Gulf Coast Country of Texas. 

Since Investigating Conditions in the Rain Belt 
of Gulf Coast Texas, I have no Fear of Old Age or 
Poverty, because I know I can Take up a Few 
Acres down there and be Absolutely Independent. 
I am Firmly Convinced that with Average Intelli- 
gence and Average Industry, any Man who is now 
Working His Head off in the North to make a Bare 


you should be Dissatisfied, we will Absolu 
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Living, where they Snatch One Crop between 
Snowstorms and Blizzards, can soon Lay Up a Nice 
Bank Account in the Winter Garden of America. 
Come to the Land of Least Resistance, where You 
Can Grow Three Big Money-Making Crops a Year 
on the Same Soil and Without a Dollar’s Worth 
of Expense for Irrigation or Fertilization. 


I believe you could save Twenty-Five Cents a 
Day if You Tried. I know you would Try if you 
Realized that our Growers of Figs, Strawberries 
and Early Vegetables clear a net profit of $300 to 
$500 an Acre. Men have Realized more than 
$1,000 an acre growing Oranges in our Country. 
Remember that our Early Vegetables get to North- 
ern Markets in Mid-Winter and Early Spring, 
when they command Top Prices. 


One German Truck Grower on adjoining lands 
last spring realized nearly $500 from three-fourths 
of an acre of Strawberries. You could do as well 
if you only Tried, and on a Ten-Acre Tract Find 

Financial Freedom. 
"=N The Biggest Price paid for 
TJ] a car of watermelons on the 
Houston Market last year was 
$140. The car was shipped 
by the Danbury Fruit and Truck 
Growers’ Association. 

We are situated within con- 
venient shipping distance < 
Three Railroads and in 
addition to this have the 10- 
estimable Advantages of Water 
Transportation through the 
" Splendid Harbors of Galveston 
4 and Velasco, so that our Freight 
Rates are Cut Practically 1n 
Half. The Climate is Er 
tremely Healthful and Supenor 
to that of California or Florida 
—Winter or Summer— oming 
to the Constant Gulf Breeze 


Our Contract Embodies Life 
and Accident Insurance, 4 
should You Die or me 
totally disabled, Your family, 
or anyone else You name, 

A get the Farm without the Pay- 
ment of Another Penny. 
tely Re 
fund your Money, as per the Terms of our . 
antee. an 
Write for our Free book, which contains ’ Ga 
100 Photographs of Growing Crops, etc. ill d 
the Blank Space below with your Name and Að- 
dress, plainly written and mail it to the Texas- 
Gulf Realty Company, 1462 Peoples Gas Bldg., 
Chicago, Ill. Read it Carefully, then use Your 
own Good Judgment. 


Please send me your book, “Independence With 
Ten Acres." 


A small electrical 
and repair business 


Having a good and rapidly increasing trade. Present 


owner wishes to retire on account of age andill health. 
For particulars address 
P.L. HAWKINS 

Buffalo, N.Y. 


543 Front Avenue s: 


BOYS--EXPERIMENTERS. 

A scientifically perfect model 
- a Post motor, having a laminated 
wy pad drum armature, sell-adjusting 
$2,00 brushes, etc. Finished in black 
japan and nickel, Space occu- 

pied, 31⁄4 x 344 x 3% inches, 

Send stamp for catalog. 
HEINDELL MOTOR CO. 
425 Crescent A ve., Buffalo, N.Y. 


PATENTS SECURED 


OR FEE RETURNED. Send Sketch for FREE RE- 
PORT asto Patentability GUIDE BOOK and WHAT 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One Million Dollars offered for one 
invention; $16,000 forothers. Patents secured by us ad- 
vertised free in World’s Progress; Sample Free. 
VICTOR J. EVANS & CO. 
724-726 Ninth Street Washington, D.C. 


A STORY BOOK FREE 


Very interesting and instructive to those wanting me very vest edge 
tools made. A postal addressed to Mack Co., 18 Brown’s 
Race, Rochester, N. F., sole makers for more than thirty years 
of the us D. R Barton tools, will bring it with their catalogue. 
[in writing mention this magazine.) 


WORK BENCHES 


Drawing Tables 
Boards, Cabinets 


Dowels, special turnings and 
woodwork to order 


HENRY ROWE MFG. CO. 
NEWAYGO, MICH. 


For Sale 
| 


WOODSIDE SMALL PARTS ARE 
THE BEST ON THE MARKET 


we have them by the thousands to choose from. We makea specialty 
of small parts for apparatus ae described in the magazines. Parts for 
anything in wireless telegraphy. Rough stock in standard and epecial 
forms. We manufacture wireless outfits of any capacity to suit any 
requirements. Jobbing work for amatenre and manufacturers a 
specialty. Ask for bonk catalogue, storage bere list, workshop list. 

ew emall part lists No. 1 and No.2 now ready. Stam) s must be sent. 


WOODSIDE ELECTRICAL SHOPS, NEWARK, N.J. 


A Most Valuable Book 


How to Run and Install 
GASOLINE ENGINES 


By C. VON CULIN 


Trouble Saver 
Postpaid, 3 cts. 


SAMPSON PUBLISHING COMPANY 
221 Columbus Avenue, Boston, Mass. 
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DYNAMOS MOTORS 


We are making a specialty of a small, compact and sturdy little 
generators for charging storage batteries, and private lighting plants. 
Capacity, 10-16 candle power Tungsten lamps. They arecorrectly de- 
signed, well-built. have brush rocker, reaction brush holders. remov- 
able bronze bearing shells, and are shunt wound for voltages of 24 to 
50. Price of machine complete with pulley and field rheostat, $19.50; 
wound for 55 to 110 volts, $22.00; for lesa than 24 volts, $24.00. M- 
volt storage batteries, $26.00 upward. 

Send for circular B for prices on commutators, disc, castings, etc., 
for motors and generators from % to8h.p. Parts finished or in rough. 


F. E. AVERILL, 442 Niagara Sr., Burraco, N.Y. 


Blue Process Paper 
Blue Printing 
Drawing Materials 


Chas. E. Moss *2,3804D STREET 


HOROLOCICAL DEPARTMENT 


BRADLEY POLYTECHNIO INSTITUTE 
Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST AND BEST WATCH SCHOOL 

f IN AMERICA ; 
We teach Watch Work, h E En- 
graving, Clock Work, Optics Tuition 
reasonable. Board and rooms near 
school at moderate rates. 
Bend for catalogue of Information. 


Storage Batteries 


SECOND EDITION 


By A. E. Watson, E.E., Ph.D. 


Tuis is the best moderate-priced book 
ever written on storage batteries. The fol- 
lowing list of chapters shows at a glance how 
completely it covers the subject. 


@ STORAGE BATTERIES, What Are They? 
History of Planté and Faure Ee a of 
Plates, Action of the Lead Storage Battery, 
Construction of the Plates, How to Make a 
Storage Battery, Setting up a Storage Bat- 
tery, Switchboard Arrangements, Boosters, 
The Cadmium Test, Diseases and Remedies 
of Storage Batteries, Efficiency of Storage 
Batteries, Commercial Makes of Storage 
paces Typical Storage Battery Instal- 
ations. 


Price, bound in cloth, $1.50 


Sampson Publishing Co. 


221 Columbus Avenue, Boston, Mass. 
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Have You A Camerar 


E know that most of the readers of Electrician and Mechanic have a camera, and we know that, like all other 
photographers, they must have had all kinds of troubles and tribulations in the working of this. We know 
also, from bitter experience, that it is extremely unsatisfactory, when you have tried to take a photograph of some 
scene or object that is never likely to come within the range of your vision again to get a failure. Under such circum- 
stances you want to be absolutely certain that you can get the exposure right, and develop right, and print right, and 
get a result that is right. When you bought your camera you got an instruction book. and perhaps the clerk in the 
store gave you a little information, but akter that you had to go it blind. Perhaps you have bought some photo- 
graphic magazine, and if you did we are sure you got some help from it, but we are also pretty sure that you found 
most of the articles in it far over your head, written for the fellow who knows it all, who has a fine lens and a fine 
camera, and everything possible to work with. We have been all through the magazine game, having made a ld toe 
zine of this kind, and after finding out what our readers wanted, we have decided that there was room in the field for 
another magazine, and so we s : 


POPULAR PHOTOGRAPHY 


“The Magazine That Shows You How” 


This magazine is radically different from any other photographic magazine now published. Its cardinal prin- 
ciple is to tell exactly how to do the things which every photographer wants to do. It is thoroughly practical, is 
written in simple language, and the articles are boiled down to absolute and essential facts. Every picture it publishes 
is the kind the average man wants to take, and is the work of ordinary snapshotters and not pictorial experts. With 
every picture we publish exact details as to how it was made—plate or film, camera, exposure, developer—every detail 
which will enable you to go out and do the same thing over again, and with every picture are suggestions for doing 
it even better, if that is possible. The subjects of these pictures are of everyday life and the things that interest every- 
body—portraits, pets, flowers, landscapes, home scenes—subjects full of human interest and which tell stories. 

It is impossible for us fully to describe this magazine, and you must see it to know how good it is. The best 


measure S its helpfulness is the extraordinary success which attended the publication of the first number; in fact, 
we can t 


The Magazine That Made Good in a Month 


The first number was published in October and within a month after its appearance we had received between 4,000 
and 5,000 aera Wars: so that with the third number we printed a bigger edition than any other photographic maga- 
zine in the United States, with one exception. Those who were fortunate enough to get the first number have written 
us dozens of the most enthusiastic letters, and, what is more to the point, have sent in subscriptions for their friends 
in large numbers, sometimes as many as six or eight in a single letter. This is the test of success, and we are sure 
that a magazine that has appealed to its readers in this way will appeal to the subscribers of Electrician and Mechanic. 

We would like to send you all sample copies, but this is impossible. We printed 5,000 of the first number, 6,500 
of the second number, 7,000 of the third number, 7,500 of the fourth number, but every one has gone out of print 
within three eyes after publication. We cannot furnish any of the earlier numbers, and we cannot send any sample 
copies perhaps for two or three months, because subscriptions come in so fast every month that our surplus disappears 
before we get the magazine printed; but we are going to extend to the readers of Electrician and Mechanic for one month 
only, the same offer that we gave to our charter subscribers. The regular price of the magazine is $1.00 sye and 
it is good value for the money; but, because we know that readers of Electrician and Mechanic are a good red-blooded 
lot of individuals, whom we will be proud to have on our subscription list, and who will send us in good pictures for 
our competitions and for publication, we want a lot of them on our list, so if you will send in, with the coupon printed 
below, 50 cents for one year or $1.00 for two years, we will enter your subscription for the time you specify, beginning 
with the first number published after its receipt. But remember, this offer is made only in a single issue of Electrican 
and Mechanic, and unless you accept it before April 1, your opportunity will be gone. If ou do not want to mutilate 
your magazine, just say you saw the offer in Electrician and Mechanic, and if any of your triends want to subecnibe on 
the same terms, they are at liberty to do so, but it must be before April 1. Send the subscription with money order, 
express order, bills, check, coin, or stamps to 


POPULAR PHOTOGRAPHY 
213 Pope Building Boston, Mass. 


ORM OOOO EE HEE HEHEHE OR HEE EH EEEEOHHET HEE SHE SHEE SESH EHS SEH SASS E HEE HEHE HOHE SR EEEHHES SER EHOT TES SETEE SHEE TET EEE SOHO HED EHHH HERE HEHEHE EH DHEH RESET E HOES OHHSEHERE DEE ® 


THIS COUPON MUST BE USED BEFORE APRIL 1 


POPULAR PHOTOGRAPHY, 213 Pope Building, Boston, Mass. 


Gentlemen: Inclosed find Edd alee for which please enter my subscription for POPULAR PHOTOGRAPHY 


for { peony eae issues beginning with [the current issue. Postage free in the United States, and also to Mexico, 


Cuba, Porto Rico, Canal Zone, Philippines, Hawaii, Tutuila, Guam, and Shanghai. Canadian Postage, 25 cents per 
year extra. Foreign Postage, 50 cents per year extra. 


NAME 6s ocos o:s'0-00 64% ce eeeens 


CITY or TOWN oviicuet uate cred iawiat Manta dave EE T ches neeesas acs errr 
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The Great Wizard’s Knowledge 
Simplified for You 


We Can’t All Be 
Edisons, But— 
YOU orany 
ambitious man 
can master the 
electrical pro- 
fession. You 
can equip your- 
self to hold an 
honorable posi- 
tion at Good 
Pay, and can 
learn at home in 
your spare time. . 


i Ka '| 
The Electrical Standard Library 


Contains the most Complete Course of Easy 
Lessons for Beginners and Expert Knowledge 
for Electrical Workers. 

Eight volumes (convenient in size) cover every 
subject. Hundreds of illustrations and dia- 
grams make the explanations clear as daylight. 

Three-Year Consultation Service (Easily 
Worth $75.00) Free to Every Purchaser. 


We will send this library express paid upon approval. 
If satisfa send us $1.75 and $2.00 | per month until a 
total of $24.76 has been paid. 


National Institute of Practical Mechanics 
Desk 14. 1325 Mich. Ave., Chicago, IIL 


You like to 


HUNT AND FISH 


You like to 
GO CAMPING 


then surely you will enjoy the 
National Sportsman maga- 
zine, with its 160 richly illustrated 
pages, full to overflowing with in- 
teresting stories and valuable in- 
formation about guns, fishing 
tackle, camping outfits,—the best 
places to go for fish and game, and 
a thousand and one valuable 
“How to” hints for sportsmen. 
The National Sportsman is 
just like a big camp fire in the 
woods, where thousands of good 
fellows gather once a month and 
spin stirring yarns about their 
experiences with rod, dog, rifle, 
and gun. Think of it, twelve 


Special Trial Offer 


Just to show you what it’s 
like, we will send you 
the National Sports- 
man magazine for 
three months and your 
choice of a handsome 
National Sports- 
man Brotherhood 
emblem in the form of 
a Lapel Button, a Scarf 
Pin, or a Watch Fob, 
as here shown, on re- 
ceipt of 25c. in stamps 
or coin. Don’t delay; 
join our great big Hunt- 

ing, Fishing, Camping, Nature-loving National Sportsman 
Brotherhood to-day. 


NATIONAL SPORTSMAN MAGAZINE 
% Federal Street Boston, Mass. 


= f Jo a s 4, t 
e.endineers expert assisian 
stands ready to settle the difficult problems which con 
stantly arise in every power-house—large or small. Few 
engineers, however experienced, can hope to successfully | 
overcome. unaided, every one of the various obstacles | 
arising in their daily work, yet many have no opportunity f 
of securing expert advice—they have no one to assist f 
them and are forced to experiment at the expense of 
valuable machinery. It is for just such men — men in 
charge of the operation of power stations or who are in 
any way connected with the electrical trade — that these 
books have been compiled. Assisted by this great refer- 
ence library. you need not be dependent upon the advice } 
and suggestions of others—you can act for yourself, con- | 
fident that you are backed by the knowledge of thirty-two 
of the biggest electrical engineers in the country. This 
library is of value to the student. worker or expert, but its 
exhaustive treatment of electrical “troubles” and their 
remedies makes it invaluable to every electrician or man 
in charge of a small power station. 


The American School’s Cyclopedia of 


‘Applied Electricity 


contains 3,200 pages; 2,600 full-page illustrations, diagrams, formu- 

Í las, etc., with a special cross index for quick reference. The seven 
large volumes are bound in half morocco and are printed in large, 
clear type on special quality paper. 


mportant Subjects Covered by These Great Book 


Theory, Calenlation, Design and Construetion of Generators and 
Motors—Electrical Measurements—Eleectric Wiring—Eleectrie Welding 
— Types of Generators and Motors — Management of Generators and 
Motors — Storage Batteries — Eleetrie Lighting — Alternating-Current 
Machinery—Station Appliances— Power Stations— Power Transmission 
— Central Station Engineering — Eleetrie Railways, including Single- 
Phase — The Electric Telegraph — Telephone Equipment, Systems and 
Operation — Wireless Telegraph and Telephone — Telautograph — 
Telegraphone, ete. 


This Complete Cyclopedia Sent Free} 


The complete seven volumes, not a sample volume, will be sent, ex- 
press prepaid, for seven days’ free examination; returnable at our ex- § 
pense if the books do not contain the intormation you want. Ifyou keep 


the books, pay $2.00 seven days after receipt and then §2.00 a month § 


until you have paid the special introductory price of $19.80. The regular 
price of this great Cyclopedia is $35.00. 

Just fill in and mail the coupon. It won't cost you a cent to examine 
the books. We know they'll be worth many times their cost to you. 
Mail the coupon now and you'll receive your books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year's Consulting Membership, regular [ 
value, $12.00, entitling you to the free advice of a staff of Elec rical Engi- 
neers. This will give you practical help in handling working problems jf 
which are too specific t» be taken up in detail in the Cyclopedia. There 
will be no limit to this service. A single problem solved for you might 
be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON | 


l 
| 
American School of Correspondence, Chicago, U. S. A. 
Please send me Cyclopedia of Applied Electricity for seven days’ f 
free examination. I will send $2.00 within seven days and $2.00 a month 
until I have paid £19.80; otherwise I will notify you and hold the books Jf 
subject to your order. Title not to pass until fully paid. E.M. 3-13 


NAME ccscccccccccucccccccncnvcacecescaccicscecscseneesensencbeduguuee 
ADDRESS cccccccccccccvcccnscccvetssvescccectesescecesccesecceces esses 

E OCCUPATION cccccavccccccncncccccccotncdscccsconcesscesaceconccesce ee 
EMPLOYER ...ccccccsccccccsccccscccvesccccusesesscsesesss ETTET ..... | 
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SALE AND EXCHANGE 


Ad » 
vertisements under his heading, display 


without 
will cost 3 cents per word; 25 words or less, 


charge of 75 cents. Black-taced type, 4 cents per word; 
minimum, $1.00. 


Cash must accompany each order, or advertisement will 
not be inserted. 


ADVICE AND CONSULTATION 


chanical, Aerial Engineering. 


J. P. SCHROETER, 1321 E. 
Sóth St., Chicago, IN. 


AERONAUTICS 


JUST OFF THE PRESS! 


“BUILDING AND FLYING 


ning 
fabric, mounting motor and assembling complete an 
General instructions for flying are carefully laid down; method 
of control, banking on the turn, and what to do in case ‘of failure 
of any part or the stopping of the motor. 160 pages.5\4 x 8 
a lustrated. Price, $1.00. Published by AM 

OOL OF CORRESPONDENCE, Chicago, Ill. 


“ARE YOU LOOKING FOR Rotating Planes on a Flyer? 
Get the model plans and explanations of my ‘Circle Acro- 
piney for 25 cents. It’s a sure winner. C. R. ZICKLER, 
herman Ave., Route 29, Yonkers, N.Y.” 


AUTOS AND MOTORCYCLES 


Dept. W. 


S HE AIR-FRICTION 
CARBURETOR Con “Dayton, Ohio. 


BOOKS AND MAGAZINES 


A.8. O0. SETS and odd volumes of books 
gineering, wireless, mechanics, shopwork, 
new and second hand. Few scholarships for sale, 
Bargain. GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


BUSINESS OPPORTUNITIES 


GREATEST OFFER EVER PUT IN PRINT. $2.50 
142 red-hot secrets ex . Satis- 
F. & S. CO- CTERATI E ASSOCIA- 


$50.00 PER WEEK and up, how far up depends on you. 

normous sums are being ma e by Oxygenator salesmen—one 
has made $21,500 in three years; another $6,000 in one year; 
another $4,500 in six months. Must have at least $500 to 
invest. WESTERN OXYGENATOR CO., Beatrice, Neb. 


ELECTRICAL 


25 CENTS BUYS a dandy cloth-bound book, entitled 
“Mechanical World Electrical Pocket Book for 1913,” giving 
various tables, quantities of valuable and practical informa- 
tion on dynamos, motors, transformers, converters, balancers, 
measuring instruments, tables of ‘maker heating, welding, 
etc. SAMPSON PUBLISHING , 221 Columbus Ave., 
Boston, Mass. 


MODELS MADE of any description. Inventions perfected 

and simplified. Electrical work a specialty. Our long ex- 
ricnce will be your benefit. Moderate prices ATLAS 
ODEL WORKS, 125 5. Fifth Ave., Chicago, fi. 


ELECTRICIAN AND MECHANIC 


ELECTRICAL 


WANTED.—First-class location (Iowa preferable) for 
branch office of Electrical Supply Sy Store, Main Office, Vinton, 
Ia., 511 Washington St. OWN. 


HOW TO BUILD a million-volt transformer for use on 
stage. Forty-eight inch spark discharge. Detailed instruc- 
tions by return mail, $1.00. Complete outfits Jers and 
built for sensational electrical acts. T. STANLEY CURTIS, 
728 Colonial Bldg., 


HOW TO BUILD physician’s X-ray and Ri frequency 
apparatus. Instructions by return mail, $1. Parts ne 
lied. Special outfits designed. T. STANLEY CURTI 

P28 Colonial Bidg., Boston, Mase. 


Boston, Mass. 


HELP WANTED 


Sm A E O EE EGE E RES EE T E I E E AEE EE 
n —Anyone who has ever sold books, typewriters, 
ything else, to write 


mon PE sufficient with my aA e 
free. Write for booklet V-89. EARL HOPKINS, Wash- 
ington, D.C. 


WANTED.—Reliable person in om orally to report to 

us local information, names, addresses, Good pay. En- 
else stamp. NATIONAL INFORMATION SALES CoO., 
AJF, Cincinnati, Ohio. 


BIG PROFITS.—Open a dyeing and cleaning establishment; 
little capital needed. We teach by mail. Write for booklet. 
BEN-VONDE SYSTEM, Dept. A-F, Charlotte, N.C. 


LOCAL REPRESENTATIVE WANTED. Splendid in- 
come assured right man to act as our representeuve after 
learning our business thoroughly by mail. 
eate AN we we require is honesty, ability, 
willingness to ucrative business. o soliciting or 
aree, isn is an ecap tional S i i 
your section to get into a usiness without capita 
and become indepen ndent for feng te at once for full 
ticulars. NATIONAL CO-OPERATIVE REALTY M- 
PANY, H-453 Marden Building, Washington, D.C. 


FREE ILLUSTRATED BOOK tells apoa. over 


ery 


ust ask for booklet 
ashington, D.C 


MACHINERY 


FOR NALE.—9-In. by 36-in. Star Lathe, in excel- 
lent condition, with Tools and & in. Universal 
Chuck, Seat and Foot Power, Extra Counter shaft, 
Compound Rest. First reasonable offer accepted. 
Address, JOHN A. STATLER, 4165 Main 8t., Johns- 
town, Pa. 


“600 EASY Ways to Do Hard Things,” for only 50 cents. 
Our new 224-page book, Shop Notes, contains useful time- 
and labor-saving kinks for men in every trade. The subjects 
treated cover every department of mechanics. 500 illustra- 
Price, 50 cents postpaid. POPULAR MECHANICS 
Dept. E, 318 W. Washington St., Chicago, IIl. 


MAGIC 


MAGIC POCKET TRICK, mystifying, easy to do, 10 
cents. 153 magic tricks fully explained, 10 cents. d 
catalog. MEYER ISRAEL, 440-C East 146th St., New York. 


z 


MECHANICAL 


25 CENTS BUYS an invaluable cloth-bound book, entitled 
**Mechanical World Pocket Diary and Year Book for 1913.” 
Some of the subjects covered are steam turbines and boilers, 


gas and oil engines, shafting, gearing fort formulae, belting, screw 
threads and sare verniers and m ball and roller roller 
bearings, etc. SAMPSON PUBLISHING s BETT Colum- 


bus Ave., Boston, Mass. 


ELECTRICIAN AND MECHANIC 


MISCELLANEOUS 
FREE TUITION BY MAIL.—Civil service, mechanical 


drawing, stationary engineering, electric wiring, agriculture, 
poultry, normal, bookkeeping, shorthand oe writi 
For free tuition, apply CARNEGIE ck LLEGE, 


Rogers, Ohio. (tf) 


YALE AUTOMATIC ADDING MACHINE. All es 
made of steel, nickel-plated and warranted accurate. $1.00 
prepaid. YALE MFG. CO., Dept. F 1, Newark, N.J. 


FREE.—"In for Proft” magazine. Send me your 
e- 


of your oniy. ifn © a months free if you write 
today. H. L. BARBER blisher, Room 446, 20 W. Jackson 
Blvd., Chicago, Ill. 


“HEAVEN AND HELL, n Swedenborg. s great work on the 
life at death. 400 Only 15 cents, 
postpaic d. oo LANDENBERG "Windsor Place, 


SEND 15 cents for the “Bug House Puzzle,” greatest in the 
world. Ask for our general catalog 39. It’s free. ROANOKE 
CYCLE CO., Roanoke, Va. 


blowing; the 
ani get out a 


outfit de aypar ' profite. 
LEI MA AN BROTHERS. your neighbor There New York, N.Y. 


GET MARRIED. a Arinona pap containing adver- 
tisements, marriageable le from L nona a r, 
you , old, Protestants, Catholics, mailed, sealed mer HE 
co SPONDENT, Toledo, Ohio. 

FOR SALE.—Light manufacturing business patents, stock 
and tools afr a novelty in daily use; can be sold by mail or 

ood business for a small investment. H. E. GREB- 


NER Beveriy, Mass. 


YOUR OPPORTUNITY.—Work for yourself; 200 money- 
making formulas for $0 cents, including the famous resil 
mirror formula. THE HOOVER CO., Dept. 9, 529 E. Bec 
St., Columbus, Ohio. 


20-point Moose h 
large, finely mounted; bein Bu 
antlers. REUBEN SAYLER. 497 So. Broadway, "Dayton, O. 


LEARN SUGGESTIVE THERATEUTICS in 180 pet vee mui 
the system of drugless hi which Figo rea eai co 
“Legitimate and Lawful” by the United States S 

Address Dept. S. P. WELTMER INSTITUTE, ‘Nevada, a 


WANTED.—Motor Bicycle attachment. Must be neang 
new and cheap. Write soon if you have one to sell. GLEE 
WALINGFO D, McLoud, Okla., L.B. 9 


AUTOMOBILE MARTS MOTORCYCLE: Sasae 
. new rings 
to new. Write for particulars. CAST IRON N BRAZINC NG CO. 
Manchester, N.H. (2) 


MOVING PICTURES 


WANTED.—Instruction how to operate motion-picture 
camera or position with company as camera man’s assistant. 
Address W. A. WOESTMAN, Pasadena, Cal., R.F.D. Box 20A. 


FOR SALE.—Moving picture films, 1 cent a foot. Machine 
$40. H. DAVIS, Watertown, Wis. 


PATENTS 


No misi 

of advice an 
CLEMENTS, Patent Attorneys, 707 " Colorado Building, 
Washington, D.C. 


FATENTS secured and eo registered. a get 


hon ork backed an experience te 
today. est PEORGE A. Sea Chine . 726 Loan & Trust 
Bidg., Washington, D.C. 
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Pw? RANGER BICYCLES 


DS Have imported roller chains, sprockets and pedais: New 
Wem Departure Coaster- Brakes and Hubs: Puncture Proof 
Aad LI be Se rade equipment and many advanced 
otherwheels. Guaranteed § yrs. 


PRIC direct to you are less than 
| Fic TOM og A 
achines 83 


340 D. DAYS? FREE TRIAL far? 7.2% 


where in U.S., without a cent in advance. 
OT BUY a bicycle or a pair of tires from 
AY Leiba at any price until you get our big new passi | 
ibd and Special prices anda marvelous newoffer. A 
ce everything. Write it now. TIRES, Coaster-Brake 
Rear Wire lamps, parts, sundries, Aa// usual prices. 
Rider Ager everywhere are coline a money sell- 
ing our bicycles, and sundries. Write 


YLE CO., Dept. L 234 CHICAGC 


PATENTS 


C. L. PARKER, Patent Attorney, 952 G St., Washington, 
D.C. Inventor's handbook ' "Protecting, loiting and Sell- 
Inventions,” eent free upon request. 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results, 
Promptness ase - Send sketch or model for free 
search. WATSON E. COLEMAN, Patent Lawyer, 
6234 F Street, Washington, D.O. (8) 


PATENTS EXPLAINED in my free books cory wi what 
you should know, what to invent, what sof to invent 

sell your patents, etc. Write today. H. L. WOODWARD, 
P Washington, D.C. 


rience. ae 


ashington, D 


years’ ex 
rust Blidg., 


work at moderate fees. No misleading inducements. Write 
for terms. HARRY PATTON, 350 McGill Bidg., Wash- 


PHOTOGRAPHY 
KODAKS, CAMERAS LENSPS oe photo- 
phic. We sell and ex latest 
fst! save money. C. G. WILL OUGHBY, 810 Broadway, 


MONEY IN PHOTOGRAPHY. ent amateurs making 
money at ho.ne taking portraits; essionals. Studio 
secrets, retouching, etc., fully explained. PWELLS' STUDIO, 
East Liverpool, O io. 


WE BUY, SELL AND EXCHANGE. Bargains in micro- 
sopas, tel . binoculars, cameras, etc. argain list 
KAHN & SON, Opticians, No. 54 ‘John St., New York, 

N. NY. Established 62 years. 


WANTED—To buy Going Photo Studio. 
hundred or less. Middle West or South, South 
Give full particulars. J. W. LAUGHLIN, Beloit, 


Town fifteen 
peerres: 


cond ‘ 
to AL DRAUZ, Staples, Minn. 


FOR SALE.—A complete 1,000-mile wireless set, perikon 
and ferron detectors. FORREST P. SHERMAN, 41 Belle- 
vue Ave., Melrose, Mass., Tel. 615-W. 


FOR SALE OR TRADE.—One 1 K. W. 20,000 volt, 100- 
mile wireless transformer. What have you? HENRY B. 
PRESCOTT, Main St. Station, Franklin, N.H. 


BLURTEIY DIAGRAMS. Wireless agrami clear and 
easily understood. Send 10 cents for sample and special offer. 
W. JEANNIN, 847 Newport Ave., We ae Groves, Mo. 


XXX ELECTRICIAN AND MECHANIC 


_—_—— 
$- OUR WONDERFUL OFFER: Only $1. 


C FOR THIS “TESLA” MAGNETO ELECTRIC MACHINE 


Operated by crank; wheel and pinion, cut teeth, insuring smooth action. Substantial 
brass bearings. Well made throughout. Finished in red ename/, nickel trimmings. Polished 
wood base, with neat bushings for flexible conducting cords. New and neat design—the best 


in this class. 
= Price $1.00, by mail extra 110 ————— 
or given free with one yearly subscription to MODERN ELECTRICS for $1.50 


Now about Modern Electrics, the wonderful, big, interesting electrical magazine that keeps you informed of all that is new 
and novel in electrical achievement. There isa growing tendency among the ever up-to-date American public to keep in touch with 
the times not only in business, politics and art, but in science and invention as well. odern Electrics is a profusely illustrated 
monthly, which fully describes these subjects and written so you can readily understand it. 


The Authority on Wireless. For the Novice, the Amateur, the Experimenter and the Student 


You should take at least one semi-technical electrical magazine and keep up-to-date on the new wonders and advances in elec- 
rag; d -Modern Electrics illustrates and describes these subjects in a style that can be read and understood by every member of the 
family, particularly the young man and boy. Itis nearly five years old and contains from 112 to 144 pages monthly. 15c a copy, $1.50 
year. ells you how to make things at home; contains an experimental department and answers your questions free. The brightest 
and most interesting ‘*Plain English'’ electrical monthly magazine published. 


The magazine to read if you want to keep up-to-date on wireless and progress in electricity. 


We want you to become a permanent reader and to that end offer for a limited time only with one year’s subscription at the regular 
annual rate the magneto free. Money Refunded Immediately if not Pleased in Every Way. 


Send $1.50 to-day in cash, stamps, M.O. or check, and get Modern Electrics for one 
year and we will send you the magneto, prepaid, Absolutely Free. 


i , i MODERN 
Modern Electrics Magazine, 270 Fulton St., New York, N.Y. SbECTHICS 
ae : 


General Electric Review 


A Monthly Magazine for Electrical Engineers 


@THE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 
other electrical journal in existence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 
tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. 


“pr. Charles P. Steinmetz’s article in the December number, ‘Abnormal Strains in 
Transformers’ is the eighth contribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


General Electric Review, Schenectady, N.Y. 


ELECTRICIAN AND MECHANIC 


Practical Books With The Magazine That 


No technical education is necessary for their 


how things are done in the trades and professions, or in business. | Plane 


the most fascinatingly interesting, illustrated monthly published. We 


EXTRAORDINARY OFFER 


‘Technical World Magazine], “2 °™” 
For One Fall ap a $1.63 


And Any Book Listed Opposite 
(Sent Prepaid) ed on 

After one book and the magazine have been ordered at $1.65, additional books 
may be added to your order at only 75 cents each, just half price. This isa splendid 
opportunity to get a full set of practical books. Read the titles over again see 


how many there are that you ought to have. 


to Technical World Magazine stores 


. TECHNICAL WORLD MAGAZINE believes that real achievements, real events, 
when properly presented, are far more interesting than mere fiction ; that the most caring 
story in the world is the story of man’s ceaseless fight to conquer and overcome, and ben 
to his service the tremendous forces of nature. Its heroes are men of action, the ones 
who, the Wowd over, are really doing things, really encountering dangers, really coming 
out triumphant at the end of the story with @ new achievement to be written large in the 
annals of our progress. These are the stories that are more fascinating than fiction; the 
stories that you want to read—that everyone in your family wants to read; the things that K 
you must know about in order to k up-to-date; the things that you can only read about Ff 


ing and fascinatingly interesting. You don’t need a college education to like TECH- 


iF 


"> 


Order at Once : : > 


Of course you know that this offer is going to produce a 3 ; 
r 


4 
i 
ae 
ipectec’ avilincdie fi oren a os 
Of some of the books listed above, we have only a few hundred copies. It will be best D ne 


P~ 


A 


in ordering, to name one or two additional books as alternatives, in case our stock of the 
one you particularly want is exhausted. But better still, to insure getting what you want, ta 
sit right down this minute, cut out the coupon, and mail to us, with currency, stamps, 


silver or money order. ae 
Technical World Magazine Cows = 
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if I am notsatished, I may return 
my money. 


P NAME.».cccocooooccesooooocooooooo..eso0000000ee 


ALMOST FREE! 


TECHNICAL 
RLD 


entertainingly in the pages ot TECHNICAL WORLD MAGAZINE. 4 
TECHNICAL WORLD MAGAZINE is not ‘‘technical,’* just wonderfully, inform- & 
| MAGAZINE 


anes g 
t 


6760 Drexel Avenue, Chicago, IIL, U. S. A. ae 7 aa 


hich send me TECHNI- 


Five days after receiving books and 
the boo 


f 


Makes Facts More Fascinating Than Fiction | sassy. 


m We offer your choice of et paua booki. Ean Lone of Baforved Cone rahe 
em was written by an acknowledged authority in hi da ine. team Engines 

J ai. Eleetri Aa IRAT 
They are just the thing for the beginner, the practical man, OF | Vaive Gears 
for that studious boy who is continually asking questions. They | Strength of Materiale 


are not only for the worker or student in each special field, but Loar gol 
for the intelligent reader who wants to know in a general way, Piver Sare. 


B a tomenes 
Just Read These Titles 3” irate! Brevi 
We want new readers to TECHNICAL WORLD MAGAZINE— Lia i al 


want practical men to realize the immense good that they can do for 

themselves by seeing TECHNICAL WO every month, and on babel BOOKS 

that account we make the following sey aa GG 
Business 


Management, Part II 


New, up-to-date material, pre- 
pare’ speci ny forus. Size of 


%-in, x9%-in. ; print- 
a fine grade of super- 


calendered book paper, pro- 
fusely illustrated with fine draw- 
ings and half ton durably 
and artistically bound in hand- 
sume red cloth. They are $1.50 
books judged from every stand- 
ard of value in the publishing 


Now Read Why You Should Be a Subscriber | bosses, The oel, rompang 


class 
Some of them sell 
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TECH. 
WORLD 
5700 Drexel Ave. 


ORLD MAGAZINE for 


one yee a eee 


first copy of the magazine, 
ks, and you are to return 


EaM 3-18 
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ADDRESS Soeeoesesesosese esocottoae00000o00o0t000000000000000000000000900000000000p 
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— ee ~ 


anak: jain! a a a ee ee ey 
- ee a E a 


ELECTRICIAN AND MECHANIC 


SAMPSON PUBLISHING CO., 
221 Columbus Ave., Boston, Mass. 


Gentlemen: Enclosed find $1.85, for which please 
enter my subscription for Electrician & Mechanic for 
twelve months beginning with the issue for.------: 


RARE Neo 


Canadian Postage, 35 cents extra 
Foreign Postaye, 60 cents extra 
Must be added on this offer 


a above 


Cut out and use the co 


Y a fortunate combination of circumstances, we have obtained, on very favorable terms, 

B a small lot of standard technical books published by one of the best firms in the United 

States. These books are mostly bound in full leather, pocket size, average 300 

pages, and are all standard treatises on their subjects. The selling price of most of them 

is $1.50, though one or two are retailed at a little less. We cannot and will not sell 

them singly at less than the publisher's price, but while this lot lasts, we will practically give 
them away as premiums. 

This is our offer to you: The subscription price of Electrician and Mechanic is $1.50; 
the price of any one of these books (with one or two exceptions) is $1.50. Send us your sub- 
scription af once, with a money order for $1.85, and we will mail you Electrician and Mechanic 
for a year, and send you any book you may select free. Use the card attached and be sure 
and give the number of the book you want. Write at once, as our supply of the books is limited. 


e. Price 
i Pattern Making and Foundry Practice. By L. H. Hand...........sessoessssoesoosoeo .s.cooss $1.50 
12. The Twentieth Century Toolsmith and Steelworker. By H. Holford.....c.ccccoscccccccscccceses 150 
13. How to Become a Successful Motorman. By Sidney Aylmer Small.......c..cccssccceces cocccce 150 
14. Electric Railway Troubles and How to Find Them. By Paul E. Lowe.........c.cccccvccsvccccecs 158 
1S. Complete Examination Questions and Answers for Marine and Stationary Engineers........ rrr ; 

By Calvin F. Swingle, M.E.......oscccseosososecsoosoosoescosoccsooocooo er rer . 150 
16. Steam Boilere—Their Construction, Care and Operation, with Questions and ANSWOEB.... 06.055. ese 1.50 
17. Automobile Hand-Book. By L. Elliott Brookes..... Ce Te eT eee eT ree OT ere re -. 1,50 
18. Modern Wiring Diagrams and Description. By Horstman and Tousley....c.c.ccccccccscescccccccese 1.00 
19. Practical Armature and Magnet Winding. By Horstman and Tousley.........cccccccccccccccces 158 
20. Electrical Wiring and Construction Tables. By Horstman and Tousley.........cceccess siete ew eet 1.50 
21. Modern Electrical Construction. By Horstman and Tousley.......... ee 1.50 
22. Dynamo Tending for Engineers, or Electricity for Steam Rusinesrs: By Horman ond Tousley .. we 1.50 
24. Easy Steps to Architecture. By Fred T. Hodgson.. isiiweneweaseseecess eee 
25. Easy Lessons in the Art of Practical Wood-Carving. By Fred T. Hodgson. ates Pore ere Ter eer 1.50 
26. Concretes, Cements, Mortars, Plasters and Stuccos—How to Make and Use Them..........-c0000. 

By: Fred T. Hodgson i isc eccseas sas eh Sos Owes SSS 6- is 0 SUG a HE ew oe owe Neds ae SESS 1.58 
27. The Twentieth Century Bricklayer and Mason’s Assistant. By Fred T. Hodgson.......ccc..cc.200. 1.58 
28. Practical Up-to-date Plumbing. By Geo. B. Clow...........cccccccccccvccsccscccveccccscccecae 158 
29. Hot-Water Heating, Steam and Gas Fitting. By Wm. Donaldson....... oesau sa se Sahel s Siete ates 1.58 


30. The Signists Book of Modern Alphabets. By F. Delamotte.........ccccoccscccccccvcccccsccccccss 130 
31. The Up-to-date Electroplating Handbook. By James H. Weaston.....c.s.ccccccccccccccccccccecccs§ 1.00 
32. Cyclopedia of Painting. By Geo. D. Armstrong.........cccscccccccccvcccevcccces Ssccvedsecee BLS 
33. Operator’s Wireless Telegraph and Telephone Hand-Book. By Victor H. Laughter.....cccccscsscce 180 
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Uprights and 
-Grands 


Rock-Bottom! 


Yes, Rock-Bottom Prices, ' 
and on a Piano of the highest Quality. 


The Wing Piano here illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 
cases in the world. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 
as well as more elaborate patterns. 


The Wing Piano is for those who want a high- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
allowing a fat commission to some music teacher. 
Thousands of music teachers expect commissions 
varying from $25 to $100. 


The Improved new style Wing Piano in particu- 
lar quoted at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well. you 
must hearit! And we have a splendid line of newly 
designed, up-to-date, beaut ful mahogany, French 
walnut. oak and other up-to-date cases. In fact, 
we offer the greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 

est degree: but there are, of course, dealers who 

: make $100 and $200, or much more, on every sale 

of a piano; and music teachers (whom you would 

least suspect) secretly accepting com missions from 
the dealer. These people naturally "knock." 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do its talking all alone while glib-talking 
anlesmen stand around ‘boosting’ some other make 

l —<even then the Wing Piano nearly always stays 
in the home while the dealer's piano is returned. 


When the Wing Piano is in the house. the 
dealer's talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing is the only piano 
sold direct FROM FACTORY which 
shows your friends you paid the price for 


QUALITY. 
Don't fail to investigate our great offer 


WING & SO (Established 1868) 


Wing Building 
Sth Avenue & 13th Street, Dept 3838 New York, N.Y. 


FREE trial. 


ter which sent wi 


So many of the new style Wing Pianos are 

buy for all cash that dealers are trying to te | are ty pent 
ime. This is not true. We sell for cash OR on very, very easy payments, 

soll on tir ' And many of our wealthy men are buying 


choose after four weeks’ 
t r Pianos right w on our easiest monthly payment plan. 


the free Piano book.) Send coupon for free book. 


etting Into the homes where the people e 
it around that Wing & Son REFUSE to 


For 44 Years' 
a Standard 
Piano 


One of Our 38 Styles 


$150 TO $250 SAVED 


And on a piano of the highest the only high quality piano sold 
quality. Catalog FREE. The WING direct at the wholesale price, 

Never before has any piano manufacturer dared to make such 
an offer. The greatest piano offer ever made—rock-bottom prices—no 


money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week's free trial in your own home, 


Let Us Quote You the most astounding prices 
ever offered on pianos of unexcelled 


quality, The very rock-bottom prices—prices that would méan ruin to the local 
caler. You will be amazed at at the direct-from-the-factory prices on the well-known Wing Piano 
We will positively save you from $160 to $260 on the purchase of a piano of highest quality and 
rerosnised merit. We will convince the purchaser by shipping your choice of a piano on approval 
all freight prepaid, no money down—absolutely free trial—a 4 weeks’ free trial. Remember, 
all freight charges are paid in advance by ua, no matter whether you keep the piano or not. 


Every Discount Goes Direct To You 


Beware of firms who imitate us by advertising that they sell direct 
and who are only retail dealers in disguise. We are positively the only factory 
that builds and sells pianos exclusively to the private purchaser direct. 

When you buy a Wing Piano you pay no salesmen's, dealers’ or middle- 
men’s protits. You pay no commissions to music teachers and supposedly disinterested friends, 
We cut out all middlemen, and you put the discounts in your own pocket. Remember, we guar- 
antee the Wing for 40 years. If you write ut once you may have the Wing equipped with our 
wonderful instrumental accompaninents without extra charge, giving the effects of the guitar, 
harp, zither, banjo and mandolin. 


SEND COUPON (Fa) NOW 


for ‘The Book of Complete en tant era 


y onces — sent free if 
i AN 


Information A bout Pianos” / Rons sherep mait 


this coupon — 


BS ey ? c À ote Do it toda 
The New York World savs," A book PRE: : r P? 
of educational interest everyone should ey By : NOW 
own." Would you like to know all about pianos, eo? 


how they are made. how to judge the fine 
points of quality and price in buying a 
piano? Ther vend the coupon for the 
pane book which we are sending out 
"REE for the present. You will be 
astonished at the amount of informa- 
tion about piano quality and piano 
prices. and huw toaveid the de- 
ceptions of the pianos: lesmen 
This 's a magnificent 156-puge 
book,a complete encyclopedis 
of the piano; the most com- / 
plete and costly book ever 
ublished on the piano bua- 
Ineas, poste you on the mak- 
ing of a pi no from at:rt to 
finian and how to judge the 
fine points of a piano. We will 
saad you the book free and pre- 
paid, provided you write at once. 
Also our beautiful catalog showing 
new ar! Stylea and full eaplananoan 
of our Rock-BRottom Pricea on the Wing 
Piano. Just drop postal or letter, or mail 
coupon without any letter, but doit now. 


Wing Bide. 
9th Av. & 13th St, 


Dept. 3838 New York, N. Y. 
Gentlemen: Without any obli- 
gations to purchase or pay for 
anything, please send me Free and 


prepaid 7he Book of Complete Infor- 
mation About Pianos. Also send full 
particulars of your Rock Bottom ofer 
onthe Wing Piano and catalog of latest 
art styles. 


Name ...<-- SEPN ERSE SEOS aohcontnanet 


BERING ENR o AENA suncanstasenatsonuac 


‘Terma stated in personal let- 


er 
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When Other Pliers Won’t 


Starrett 


psi Pliers Will 


WILL WHAT? 


Pull out that headless nail. 
Start that rusted nut. 
— Loosen that stubborn bolt. 
, Do a hundred “mean” jobs 

when other tools won't. 


See how they’re made—the jaws are adjustable, and automatically fit the work. 
The fulcrum is short, giving tremendous squeeze. The handles are always the 
right distance apart to grip with the hand. See them at your dealers. 


Send for Catalog 19W. 


The L. S. Starrett Co., Athol, Mass. 


NEW YORK LONDON CHICAG® 


| we is a new type small motor for 110. 
rolt, 60 cycle alternating current ; 
embodies all the refinements of a high 

electric motor and its size, shape and 
ciency adapt it to a great variety of uses | 
where small power is required. 3 


It has laminated field and armature. cores. 
20 section commutator of hard drawn copper, _ 
insulated with mica. End thrust car 
brushes. Phosphor bronze bearings with: 
wick oil retainers. Black ename finish 
with brass trimmings. 


We furnish this standard winditii 60 
cle A.C., 110 volts, .21 amp. 23 watts. 
Speed with average load, 1,800 R.P.M. 


N ' 


Size of pulley 1”. Size of shaft 3- 16", Space occupied 4 3-4 x 3 1-4 x 334. 


PRICE, $8.50 ž 
KENDRICK & DAVIS CO., Lebanon, New Hampshire 


Price, 15 cents 


Zao ws Za 
WADA De 
p af — 
+ 


ELECTRICIAN 
& MECHANIC 


AIS 


SO7 


ANA 


PUBLISHED MONTHLY BY 
SAMPSON PUBLISHING COMPANY 


BOSTON MASSACHUSETTS 


VAG 
cy 
SS 


, 


d 
2 


Kee 
SOY 


OVE Se ARE Wes VA r45, Ay FORTA ONDA 
ARE SN E E AE SNS SK 
N ny one  #ge - T A LR 
DOT OT OT OT SOP) SOS 


os 


' . RS =t | 1 
2 S + A D i e “? a 
y ` i D à 5 r ' 3 w ps E 
. -. P 4 Y A i tia » jé \ 


aha À = ELECTRICIAN AND MECHANIC 


“a a P T < è 
m k x = — 
¥ x fo r > 


For all 
Gas and mo 
Appliances f; 
ne è 
Blasting = 
vacuuM 
CLEANING MS 


L 
CMAN Brog DN Above illustration shows 7 pi the 


H sizas. A BLOWING 
7,20 OUP OR SUCTION 


For Portable 


or Stationary 
This picture shows the power of the Cleaning Outfits aru 
smallest aio vacuum pump we make, The 


— was coso a neh mag cang is = For Suction 
1eavy galvanized sheet iron ile we Go e 
not recommend the punga for more than or Blowing 
20 in. vacuum, this collapse occurred under 
test at 22 inches. A quarter horse-power 
motor was used. 


T Sizes, $21.22 up 


Examine the ustration showing the 
interior of the machi ine a above and you need 
not be an expert mechanic to see why they 
are so very effe ‘active. To see w hy they tal k 
up th eir own wear. To see why they c can 
maintain a ve ry high vacuum. Notice also 
the compar ative size of the piston and the 
cylinder andalso the large interior capacity 
or displacement of the pump. Compare 
these features with any other vacuum 
pump or blower you have ever seen and 
5 \en we are sure of what your decision will 

ê. 


Get Catalog No. 82 for Blowers 


Get Catalog No. 83 for 
__ Vacuum Pumps 
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DISSTON 


HANDY SAW KIT 
No. 101, Six Blade Set 


12-inch Keyhole Blade NS ne al ee 


14-inch Compass Blade 


16-inch Pruning Blade 


18-inch Plumbers’ 
Blade 
Adjustable Handle 


The blades are fastened 
in the handle by a 
special lever device. It 
is arranged to take in 
blades of various thick- 
nesses; the pin in bolt- 
5 head being moved for- 
1.3 ward or ward as 
C- May be required. This 
=Y also permits the keep- 
| | \ ing of lever ona line 
| with handle, so it will 
if / | | not interfere with the 
= | | working of the saw. 
TEENIE RD 


20-inch, 10 pt. 
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Contains an assortment of saws suitable for all regular and miscellaneous 
work. While the illustration only shows the No. 101, or Six Blade Set, the 
kart Kit is put up in five different sets, containing three, four, five and 
six es. 


The blades are made of Disston High Quality Crucible Steel, carefully 
ground and polished; the handle, of hardwood, carved and polished. The 
special formation of butt of blade prevents wobbling, and the operation of 
lever tightener enables an easy and quick attachment or detachment. 


Put up in a durable canvas case, having strong leather-bound edges, and 
containing separate compartments for each blade, with a special pocket for 
the handle. Convenient, and light to carry. 


The combination of blades in any of these sets provides a Handy Kit for 
the practical carpenter, householder, farmer, etc. The Plumbers’ saw blade 
is specially tempered for the cutting of wood in which nails may be embedded, 
lead pipe, and that class of work encountered in the ordinary course of plumb- 
ing. These are the finest and most practical Kits on the market. 


At all Progressive Hardware Dealers 


HENRY DISSTON & SONS 


Incorporated 


Keystone Saw, Tool, Steel & File Works 


PHILADELPHIA, U.S.A. 


Canvas Case 
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AreYouALiveWire 


In every establishment there are a few men in the “thick” of things, who 

do the planning. In the fhin of things and trailing off into nowhere are the 
many who fill the ordinary jobs and who cut but very little figure in the place. 
You are in either the thick or thin of things. If in the thin, switch—you CAN. 


Mark and mail the attached coupon and learn how the International Correspond- 
ence Schools can help you become an expert in your chosen occupation. Doesn't 
matter who or what you are, where you live, what you earn, or what little schooling 

you have had, the I. C. S. can help you. 
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It doesn’t cost 
anything to learn how 
the I. C. S. can help you. 

There is no obligation. Then mark 
and mail the coupon NOW. 


The advice and information the I. C. S. will send you free, if 
you will but mark the coupon, will really open your eyes to far greater 
success than you ever can achieve without the efficiency the I. C. S. can 
impart to you in your spare time. It will surprise you to learn how easy the 


ELECTRICIAN AND MECHANIC v 


in the Business? 


I. C. S. can make the way for you, how the I. C. S. arranges terms to suit you, 
how the I. C. S. is ready night and day—whenever you’re ready, how thousands 
of other ambitious men owe their success in life to 1. C. S. encouragement and help. 


Every month there are voluntarily reported by I. C. S. students over four 
hundred salaries raised. This only begins to indicate how the I. C. S. can help you. 
Twenty-one years’ of raising salaries the world over proves the ability of the I. C. S. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 930, SCRANTON, PA. 
Explain, without further obligation on my part, how 
I can qualify for the position before which I mark X., 


to raise your salary, 


and to make you a live wire in 
the business. In other words, the I. C. S. 
gives you more than mere instruction: it 
gives you real help and advice, based on 
the actual experience gained in helping 
thousands of other poorly-paid but ambi- 
tious men win success. Are you willing 
to be shown? Then prove it by marking 
and mailing the coupon today. From the 
moment of marking the coupon you will 
begin to move from the thin to the thick 
of things. 


Mark and mail the coupon NOW. 


Name 


Salesmanship 
Electrical Engineer 
Elec. Lighting Supt. 
Electric Car Running 
Electric Wireman 
Telephone Expert 
Architect 
BuildingContractor 
Architectural Draftsman 
Structural Engineer 
Conerete Construction 
Mechan, Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil En gineer 
Surveyor 

Mine Superintendent 
Metal Mining 


Locomotive Fireman &Eng. 


StationaryEngineer 
Textile Manufacturing 
Gas Engines 


Present Occupation mm 


Street and No.. 


Civil Service 

Railway Mull Clerk 
Bookkeeping 
Stenography&Typewriting 
Window Trimming 
Show Card Writing 
Lettering & Sign Painting 
Advertising 
Commercial Illustrating 
Industrial Designing 
Commercial Law 
Automobile Running 
Teacher 

English Branehes 
Good English for EveryOne 
Agriculture 
Poultry Farming 
Plambing & Steam Fitting 
Sheet Metal Worker 
Navigation 

Languages 

Chemist 
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Makes Work Easy 


Saves Money 


Artificial diamond wheels at 3,000 
revolutions per minute on Luther Shop 
Tool Grinder do the toughest job of 
grinding in a few minutes, and make it 
so easy to keep tools keen that tools 
are always in perfect edge. Keen tools 
make work go faster and amazingly 
easier. 17 extra attachments give you 
low cost workshop equipment, including 
jig and rip saws, forge, lathe, drill, etc. 


LUTHER 


Shop Tool Grinder 


DIMO-GRIT, the artificial diamond sharpening 
substance especially adapted for steel is found only 
on Luther Grinders. DIMO-GRIT cuts hardest steel 
as emery cuts soft copper. No danger of drawing 
temper—no need of cooling with water. DIMO- 
GRIT wheels many times outwear emery wheels 
and grindstones, will not glaze or get lopsided. 


30 Days 


Free Trial 


Nomoney needed, nopromises 
to make, or papers to sign. 
Use a Luther shop outfit 30 
days absolutely free. Sharpen 
all your tools — test it every 
way — keep track of the time 
it saves you. Watch how 
all your work speeds up 
because your tools are keen. 
Send back the coupon today for 


40-page free book and pick out a 
Luther outfit — then write and 


saw 
Our? 


return coupon today. 


Saves its price 
over and over 


In the way it saves 
time, saves tools. 
saves trouble,makes 
work easier, and 
outwears emery 
wheels and grind- 
stones, the Luther 
shop tool grinder 
pays for itself over 
and over It is posi- 
tively profitable for 
every shop and tool 
user, all of which 
you can prove free. 

This tool grinder is as 
durably built as a high 
grade lathe — rigid. all 
metal construction, en- 
closed shaft drive, dust- 
proof bearings — noth- 
ing to wear out. Runs 
easy as sewing machine 
— foot and engine 
power. Tool rests and 
attachments give 
proper bevel, plane bits, 
chisel, twist drills, etc 


Over half a million 


4 MACHINES IN ONE 
Luther Grinders are 


pow in use — Try 2 Luther Shop Grinder free for I EH AVA ee eee 
ays. You will find it is a wonderful saver o : TT : 
work, time and money Send back the coupon today 4 Luther Grinder Mfg. Co., 166 Michigan St., Milwaukee, Wis. 


Ask your dealer foe 
Dimo-Grit Sharpening 
Stone, the best for steel. 
Leaves smoothest edge. 
Look for the) name 
Dimo-Grit. 


Return this coupom 

today. You can't 
afford not to find out 
about this labor-saving 
machine. Tear out the 
coupon VOW. 


Please send me 40 page free book illustrating and desori Luther 
Tool Grinder Outfits — from which I can select an outfit for 30 


Luther Grinder Mfg. Co. A trial should I decide to do so. This does not put me under any obligations a 
I 70 Michigan St., Milwaukee, Wis. ii NAMB ......scceceess cocccecncepeccnccccnd sccccccoccovesscssesesconssesesosesases q 


ADDRERS ..... Pe) he 


Oe CERRO REE Pee ee eee ee 


ELECTRICIAN AND MECHANIC vii 


Special This Month Only 


6 and 16 C.P. Carbon Lamps.. 2 


Watch this space next month for Our New De- 
tector, the most sensitive and reliable on the market. 


Everything Electrical 


GLENN SABIN & CO. 


Amherst, Mass. 


BRANDES TRANSATLANTIC TYPE 


i 2800 OHMS 


The best low-priced long dis- 
tance receiver made. The ball 
-and swivel arrangement on our 
receivers, with hard rubber head- 
bandand their light weight, make 
them the most perfect fittin 
senitary and comfortable head- 

set made. 


We send our receivers lon trial 
Jor comparison. Write us. 


: $9.00 
C. Brandes, Inc., 109-11 Broadway, New York 


The Great Wizard’s Knowledge 


Simplified for You 


We Can’t All Be 
Edisons, But — 
YOU or any | 
ambitious man | 
can master the 
electrical pro- 
fession. You | 
can equip your- | 
self to hold an 
honorable posi- 
tion at Good 
Pay,and can 
learn at home in 


COMPLETE SET WITH 
$1X-FOOT CORD 


your spare time. 


The Electrical Standard Library 


Contains the most Complete Course of Easy 
Lessons for Beginners and Expert Knowledge 
for Electrical Workers. 

Eight volumes (convenient in size) cover every 
subject. Hundreds of illustrations and dia- 
grams make the explanations clear as daylight. 

Three-Year Consultation Service (Easily 
Worth $75.00) Free to Every Purchaser. 


We will send this ilrary ex s paid upon a val. 
send us $1.’ and £2.00 | per K onth anti) a 


If 
total of $94.70 has been paid. 


National Institute of Practical Mechanics 
Desk 14. 1325 Mich. Ave., Chicago, IIL 


| The Jews that 
Always Open 
Easily 


THIS is due to the accurate box-joint 

construction and careful fitting, and 

is among many ale i that put the 

P. S. & W. No. 30 Plier head and 

shoulders above any other plier ever 
made. 

Good steel, individual tempering, careful mill- 


ing of the jaws, fine finish, and the perfectly work- 
ing box-joint are without rivals. 


Top-notcher of the t line of box-joint 
and lap-joint pliers manufactured. 

The 170-page ‘Mechanics’ Handy List” 
describes over 200 hand-tools for Elec- 
tricians, Tinsmiths, Machinists and Carpen- 


ters, and contains 35 pages of reference 
ane and valuable information. Send 
or it. 


The Peck, Stow & Wilcox Co. 


of the Largest Line of Mechanics’ 
MFRS. Hand Tools Offered by Any Maker 


SOUTHINGTON, CONN. NEW YORK,N.Y. 
CLEVELAND, OHIO 
Address, 23 Murray St., New York City 


Variable Condenser No. 364 


AOW MURDOCK. C6 
om a MASS. a» 


š ne Le 


THREE DOLLARS 


TA rock bottom price for a wonderfully 
efficient instrument. Worthy of a place in 
ANY station for its marvelous precision 
of working coupled with its exceptionally 
handsome appearance. 


By Parcel Post anywhere, $3.00 


WM J. MURDOCK CO. 
30 Carter Street ° ° Chelsea, Mass. 
480 Folsom Street, San Francisco 


THE BLITZEN ROTARY 
VARIABLE CONDENSER 


Price $5.00 
With attachment for use as Wavemeter, $8.00 


Don’t chase away the small amount of energy 
in an incoming signal with condensers which slide 
in grooves and provide a large leakage path on 
every edge of every plate. 

Capacity is large (.0008), and by filling with 
castor oil may be increased five times to.004. Has 
15 rotary and 16 stationary aluminum plates 
nickel-plated brass case and hard rubber top and 
handle (not composition). 


Better 'tsend gc stamps for our complete catalog—today. 


CLAPP-EASTHAM COMPANY 
137 Main Street, :: Cambridge, Mass. 
AYLSWORTH AGENCIES CO. J. J. DUCK 
430 8t. Clair St., Toledo, Ohio 


148 Second St., San Francisco, Cal. 
Western Sales Agents Central Sales Agent 
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LiGHT 
WEIGHT 
10% OZS. 


_ “< 


WIRELESS 
Polio (cabot RECEIVERS 


COMFORTABLE TO WEAR 
SENSITIVE TO SLIGHTEST VIBRATIONS 
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BENCH DRILL PRESS 


LA ROSS VANDLING ° 


It will be noticed in the construction 
of this machine that the counter shaft 
is independent of the base of the drill. 
This style of belting gives a more steady 
motion to the spindle and overcomes jars 
and jerks caused by unevenness of the 
belt. By running the belt moderately 
loose the strain of the belt is never on the 
spindle. Fig. 1 is the assembled machine. 
A is the feed lever, held to drill yoke by 
links B. The lug C is cast to the yoke 
to connect links. The spring D is at- 
tached to lever A and yoke G by means 
of two small eye-bolts. Two idler pul- 
leys E run on shaft (not shown), secured 
and held in position by washer F. The 
drive pulley H and cone J are secured to 
drive shaft in bearing bracket J. Bracket 
I is screwed to base S with four 12-24 
fillister head screws. The drill yoke G 


and base S are babbitted to standard R: 


and held rigid with two setscrews in each 


The standard R has a }% in. hole 


tapped in the lower end for securing to 
bench. The arm Q slides on standard R 
and is secured by clamping bolt. The 
table P turns on arm Q and is also held 
rigid by clamping bolt. Spindle O runs 
in bearings L and N through pulley M. 
Pulley M has small key upon which 
spindle slides and is given rotary motion. 
The sleeve K is held to lever A by 
hardened pin. Two small set screws 
with hardened points are screwed partly 
through sleeve K into groove cut in 
spindle. The pins return lever to posi- 
tion when pressure is taken off of handle, 
assisted by spring D. A small fiber 
washer is placed between spindle and 
bottom of hole in sleeve. This washer 
is kept well oiled, as when in drilling the 
pressure is on the end of spindle and 
washer. The drill end of spindle is to 
be fitted to the drill chuck, which latter 


(2) 


Fig. 1 


can be purchased at almost any price 
—$3.00 to $5.00. Get one capacity of 
0-14 in. While this range, 0-14 in., is 
not the drill’s maximum, it is well not 
to go beyond it, as the speed that the 
press requires for the smaller drills would 
prove disastrous for larger ones. 

The castings from Fig. 2 to Fig. 6 are 
all of iron and patterns will be required 
for these, as well as for Fig. 9 to Fig. 12 
inclusive. Great care should be exer- 
cised in placing cores in Figs. 2, 3, and 
4, as room for )% in. of Babbitt-metal 
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Fig. 5 


should be provided, and if in the patterns 
the core prints are carelessly placed, the 
castings will not “line up.” There is 
very little machine work on Fig. 2, the 
ends of the boss for the idler pulleys and 
slot for feed lever links being all that is 
required, and this can be done with a 
file, but care should be taken to get both 
sides parallel. Fig. 3 is the base and is 
faced top and bottom. The top of boss 
has just enough stock taken off to make 
it straight with the planed surfaces of 
the base plate. Fig. 4 is faced on each 
end of the boss and on bottom which sets 
on base. Four holes are drilled, a body 
fit for 12-24 screws. Fig. 5 is the table 
and is finished all over. Fig. 6 is the 


Fig. € 


reach arm and has the two holes drilled 
and reamed. It is then split through 


clamping lugs, and clamping bolts made 
and put in place at C-C. Fig. 7 is the 
spindle, the distances at C and D are not 
determined until machine is being erect. 
Fig. 8 is the standard and is made from 
a piece of 114 in. cold drawn steel, 
centered perfectly true and the & 
turned down. The pulleys are tumn 
and cut within as shown by dotted lines 
to decrease weight, flanges being turned 
about 1-16 in. thick and face of pulleys 
given a good crown. In making pulleys: 
do not forget the one for the counter 
shaft. The sleeve, Fig. 15, is turned from 
brass and is good fit on the spindle. 
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ERECTING 

In these instructions for erecting, 
reference will be made to Fig. 1 unless 
otherwise noted. After necessary holes 
have been drilled and tapped for bearing 
bracket J, place the base on a level part 
of the bench and place the long end of 
standard in the cored hole of the boss. 
Line the standard perfectly true with the 
planed surface of the base, insert the set 
screws until they just touch the end of 
standard. Having secured it in true 
alignment by means of clamps, turn it 
upside down, and having sealed up all 
cracks with putty or clay, pour babbitt 
in the space between standard and boss. 
Now set it in its original position and 
tighten up set screws. It would be best 
to file a flat place on the standard where 


Meyway +h, 


6 


the set screws come in contact, blind set 
screws being used for this purpose, as 
they give a better appearance. Now 
take the yoke casting and babbitt it in 
the spindle. To do this, place the pul- 
ley M on the spindle O and see that there 
is 1-16 in. space between the pulley hub 
and bearings on each end. This space 
becomes filled up with babbitt in pouring, 
and acts as thrust surfaces for the pulley 
M. Inbabbitting this the spindle should 
be flush with the top bearing and the 
long end towards the base of the machine. 
It is best not to use the spindle for this 
operation, as the keyway may give some 
trouble in babbitting. Before*placing in 
position to babbitt, give the 34 piece a 
good coating of white lead, as this will 
help greatly when removing itffrom the 


9f- 
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yoke. After drilling the necessary holes 
for pouring, also a vent hole, seal up as 
in the above mentioned case and pour in 
the babbitt. Now do not remove, the 
34 in. arbor for the present, but leave it 
in the yoke. Now place the arm Q per- 
manently on the standard R, and clamp 
it to standard in a central position with 
the base. Insert the 34 in. piece that 
is still in the yoke in the remaining hole 
in Q. Bring it down in position and 
evenly divide the clearance of hole in 
the yoke and the standard. When this is 
accomplished tighten the set screws in 
the ‘yoke against standard end, tighten 
clamping bolts on Q, seal and babbitt. 
Tighten up set screws and remove 34 
piece in yoke. Be careful that the cast- 
ing is not sprung in doing this, as you will 
find the rod pretty tight in bearings. 
Work it out a little at a time by means of 
a lathe dog attached to one end and 
worked out by twisting. Babbitt up 
the bracket I and screw in position. 
The shaft for this bearing is not on the 
drawings, an ordinary piece of the 
required size of steel is all that is 
needed. Drill an oil hole in bearing, 
place the pulleys on shaft and secure with 
set screws. Screw the bracket on the 
drill base and the lower part of the ma- 
chine is completed. 

Place the shaft for the idler pulleys, 
Fig. 13, in the boss on the yoke and secure 
with two set screws. The pulleys are a 
running fit on this shaft, and have a 
washer and pin on one side. Washer is 
shown as A Fig. 13. Do not forget to 
drill an oil hole in each pulley. Get a 
good running fit in the spindle bearings, 
and have the keyway cut in spindle in 
such a manner that when spindle is at 
its highest position there will be 1 in. 
of keyway in the pulley and 2 in. on the 
feed lever end of spindle. Get a good 
sliding fit on the key in the pulley. This 
key is held in pulley by two small screws. 
The feed lever parts are now to be con- 
nected and the machine is now ready for 
use. Some of the friction on the feed 
end of the spindle can be eliminated by 
substituting a pivot for the washer joint, 
or one that is still more elaborate having 
ball bearings and two hardened collars 
between the sleeve and spindle. Though 
more expensive at first, this method of 
caring for the thrust will pay in the end. 

The groove cut in the end of spindle 
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is 1-16 in. x 1-16 in. and is V shape and 
the screws that run in this groove are 
placed in such a manner that no pressure 
whatever comes on them, their only 
purpose being to assist in returning the 
feed lever to its upright position. 

Now by giving the castings a good 
painting of flat black you have a machine 
that is good looking as well as very sen- 
sitive and accurate enough for almost 
any class of small drilling. 

A stud is screwed in the tapped end of 
standard, long enough to reach through 
bench and give room for a nut and 
washer. Be sure that the base is setting 
on a level surface before tightening to 
the bench. As in the installation of all 
small machinery, it 1s preferable to place 
the counter shaft under the bench and 
use a long belt. In this machine the 
pulleys are for a 34 in. single flat belt. 
Do not attempt to sew this belt, but make 
a good scarfed and glued joint, and 
before putting on belts give them a good 
dressing of castor oil to make them pli- 
able and take out the natural stiffness. 


Fire Engine Used to Thaw Cable Ducts 


In a western city last winter it became 
necessary to pull some cable from a dozen 
blocks of underground duct which had 
frozen up as a result of the severe weather. 
The old cable was in cement-lined conduit. 
which had been in the ground for a num- 
ber of years and was badly out of align- 
ment. Mud and water had collected in 
the depressions and, solidifying, held 
the cable fast. Several methods of 
melting the ice were suggested, the first 
plan proposed being that of sending a 
heavy current through the cable and 
sheath. It was feared, however, that 
the lead covering might be damaged 
by this procedure, so that the use of 
steam heat to melt the ice was decided 
upon. A fire engine was borrowed from 
the city department and stationed over 
the first manhole outlet, a hose from its. 
steam line being led directly into the 
cable duct. With this equipment an 
average of a 300-ft. block was freed each. 
day, so that the job was completed in 
about ten days. The engine was moved 
from day to day, the old cable being 
pulled out asrapidly as the ice was. 
melted and new conductor drawn in in 
its place.— Electrical World. 
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A SIMPLE HANGING DRESSER 
P. R. GREEN 


The accompanying drawings show a 
design for a simple hanging dresser of 
elementary construction. Although it 
does not offer the accommodation usually 
provided in the serviceable but rather 
ugly kitchen dresser, yet it will be found 
to be a useful substitute in cases where the 
erection of the ordinary type of dresser 
is impracticable by reasons of economy 
and space. If constructed of 1 in. pre- 
pared deal, or of whitewood, it may be 
Painted and finished in white enamel, or, as 
an alternative, staining dark bronze green 
and varnishing gives a pleasing finish. 
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the sides. Fig. 1 shows how the back 
rail is screwed flush to the back edges 
of the sides. The same figure shows a 
detail of the solid molded top which 
finishes 4 ft. 614 in. by 1024 in. by 1 in., 
and is secured by screwing down to both 
the rails and the sides. A 2}4 in. by 5% 
in. center support is notched and screwed 
into the back edges of the three upper 
shelves, as indicated at Fig. 2, and a 
dovetail joint is used at the bottom 
shelf, Fig. 3. The center support is 
also halved and screwed to the back rail 
and to the back edge of the top. 
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SCALE FoR DETAILS GENERAL 


The front and side elevations show 
Clearly the main dimensions and con- 
Struction. Two sides, each 3 ft. 11 in. 
by 9 in. by % in., are diminished to 
Sl in. wide at the lower ends, and 
housed (preferably with stopped dove- 
tail grooves) to receive the four shelves, 
Spaced as indicated on the front view. 
The sides are connected at the top by 
two curved rails, each 4 ft. 4 in. by 244 
in. by % in., the ends of which project 
2 in. beyond the sides, the front rail being 
set back 14 in. from the front, and either 
nailed or screwed and neatly plugged to 


CALE. 


Fig. 4 gives a detail of the grooves that 
are ploughed in the shelves to prevent 
the plates from slipping forward, this 
arrangement being neater than the some- 
what clumsy method of nailing fillets. 
Two grooves are shown, to accommodate 
different sized plates, but in the bottom 
shelf the back groove only need be cut. 
The grooves are easily worked by 
ploughing from the back edge and 
finishing with round plane to a depth 
of about 44 in. The dresser should be 
fixed with the top about 6 ft. 9 in. 
high.—Carpenter and Builder. 
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SKETCHING EXERCISES 
Fully Dimensioned Details 


Generally, the objects of which draw- 
ings are to be made are located some little 
distance from the drawing room, and 
for this reason the ability to make quickly 
a neat, freehand sketch is one of the 
most important requirements of a drafts- 
man. Not only must the sketch show 
all of the details of the object, but it 
must also be fully dimensioned in order 
that all subsequent work may be made 
entirely from the sketch. Since it is 
possible to acquire skill in freehand 
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sketching only by persistent practice, it 
is best to do all machine sketching 
strictly freehand. 

In making a drawing froma sketch 
an accurate idea is obtained as to the 
actual shape of the object, and the in- 
creased ease and facility with which a 
drawing can be read more than com- 
pensates for the additional labor required. 
This is especially true in the case of a- 
complicated object. 

It is best to always sketch such views 
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of the object as will give the greatest 
amount of information. 

When it is desired to show the internal 
structure of some object or mechanism 
it is often necessary to pass one or more 
imaginary planes through the object at 
the desired place and then construct a 
view which will show the object as it 
would appear if all that part of the object 
in front of the plane or planes was re- 
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sketched as an outside view, while the 
other half of the object may be shown in 
section. The outside view of the object 
may be with or without dotted outlines 
or partial sections which show some 
internal part not elsewhere shown. . The 
sectional view will always be so taken 
to give the maximum amount of in- 
formation regarding the internal con- 
struction of the object. 
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Fig. 2 


moved.f Such planes are called section 
planes and are quite largely used in 
Mechanical Drawing. An example of 
their use is in the‘case of the sketch or 
drawing of a symmetrical piece. In this 
case, it is of no advantage to sketch both 
halves alike, since the duplication of the 
work gives no added information. In- 
stead, one-half of the object may be 


All lines used in freehand sketching, 
both curved and straight, should be contin- 
uous, comparatively smooth, and distinct. 

When more than one set of views of an 
object are placed upon one sheet of paper, 
they should all be so arranged as to be 
read with the paper in the same position. 
All views must be made sufficiently large 
as to permit of complete, readable di- 
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Fig. 3 


mensioning, and each piece and part of 
the object must be sketched separately. 

It is always best to draw center-lines 
whenever possible; and this applies not 
only to complete views, but equally so to 
every symmetrical portion of every view. 

After making a sketch the object 
sketched should be considered with 
reference to finished surfaces, and such 
surfaces are indicated on the sketch by 
placing a small letter f across each line, 
which represents a finished surface in 
the view of the object where this surface 
appears as an edge. 

In dimensioning a sketch, always give 
a complete series of successive dimensions 
and also the over all dimension for the 
series. Never measure a dimension from 
an unfinished surface, and if it is impos- 
sible to give a dimension which can be 


taken directly, be sure to record all dimen- 
sions from which the required dimension 
has been calculated. 
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Fig. 5 


The drawings which accompany this 
article will give some idea both of sketch- 
ing and of detailing. 

Fig. 1 is a sketch of a gas engine piston, 
showing the location and size of the piston 
ring grooves, oil grooves, etc. No at- 
tempt has been made to draw absolutely 
straight lines and the drawing is a good 
example of the type of work met in 
actual practice. It will be noticed that 
in dimensioning arcs the dimension is 
followed by the letter R, showing that 
the dimension is a radius. In the case 
of a tapped hole the size of the drilled 
hole and also the number of threads per 
inch on the tap are given. A small 
table is placed at one side of the drawing, 
and this contains any information which 
may be desired about the object. 

Fig. 2 is another sketch, and one which 
shows some interesting points. It should 
be noticed that when cylindrical surfaces 
are shown without end views, the letter 
D or the abbreviation Dia. follows the 


dimension figures. 10B, 108 shows a 
sectional view of a brass bushing. 

After making the sketch of the object, 
the next thing to do is to make a detail 
drawing from the sketch. This drawing 
should be scaled, and after the pencil 
drawing is completed a tracing should 
be made of the drawing. 

Figs. 3, 4, 5 and 6 are detail drawings. 

When the detail drawings have been 
completed they are used in making an 
“assembly.” An ‘‘assembly’’ is a draw- 
ing which shows the completed object 
or mechanism, and these drawings will 
be described in the next issue of the 
Electrician and Mechanic. 


Aluminium Paint 

The following, taken from Mechanical 
World, may be of use to some readers 
requiring to mix their own aluminium 
paint. It is made from powdered alu- 
minium, and contains about 91 per cent. 
of metallic aluminium, 6 per cent. of 
aluminium oxide, 1.5 per cent. of silica, 
and 1 per cent. of water. The powder is 
made by forcing gas or air under pressure 
into the molten metal at the time of set- 
ting, this being accompanied by vigorous 
mechanical stirring. The granulated 
metal thus formed is partly oxidized, and 
is easily pulverized in stamp mills, after 
which it is run through sieves and then 
polished in polishing mills. The powder 
is then mixed with a varnish of the follow- 
ing composition: Turpentine, 1.5 gal.; 
palest copal varnish, 0.5 gal.; palest 
terebine, 4 0z.; magnesium carbonate, 
4 oz. The magnesia is allowed to settle, 
and the clear varnish is then drawn off. 
About 2 lb. of powder are mixed with 
1 gal. of varnish. 
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PANELING—WHAT IT IS AND HOW TO DO IT 


Paneling in the ordinary sense, con- 
sists of a comparatively stout 
filled in with thinner wood, which, break- 
ing up the level surface, gives a more or 
less good effect as compared with a flat 
surface without any break. It may be 
formed by a great many methods. We 
may have sham paneling and real panel- 
ing, plain and molded, flat and raised, 
and so on almost indefinitely. There- 
fore, we propose to show in this article 
how the various kinds of paneling are 


sible style; one which lends itself to 

work, the difference in the real and 
the sham being almost impossible to 
detect. As for this purpose the sham is 
quite as good as the real, we will make a 
start with a description of this sham 
paneled dado. 

Provided that the walls are straight 
and square, the making of this will be 
easy, all that is required being to board 
them up flat with a thin board and then 
fix the framing, consisting of the stiles, 
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Fig. 1 e Bievaton of Plain Sham Tane mg, Fig. 2.—Elevation of Moulded J Paneling: 


Fig. 3.—Section of Fig. 2 on line FF. 
Section of Fig. 9. Fig. 


g 4.—Section of Fig 1 on line CC. Fi 
6—Alternative Ri el for Fig. 1. Pig. 


—Horizon 


7.—Section of S on line A. 


Fig. 8.—Section of Fig. 1 on line B. Fig. 9.—Another Style of Plain and Moulded Paneling. Pr 


10.—Section of Fig. 2. on line D. Fig. 11.—Section of Fig. 2 on line E. Fig. 


12.—Verti 


tion of Fig. 9. Fig. 13.—Joining Paneling at Right Angles. Fig. 14. Staircase Dado in Sham 


Paneling. 


formed, and the places and positions 
for which they are most suitable. 

There are certain purposes for which 
soft wood is preferable to hard; and also 
where the reverse is the case, and where 
it is almost imperative that hard wood 
be used. These will be pointed out as 
we proceed. 

In Fig. 1 we show the elevation of a 
paneled dado, made in the plainest pos- 


A, the rails (bottom and top) 2: E 
the muntins, fitting and fixing ane 
the order given. The first lot of ont 8 
will then, of course, form the Pa = 
Vertical sections on lines A adi 
spectively, are shown at Figs. | his -C is 
and a horizontal section on eling 
given in Fig. 4. If this kind o of pane 
is to prove successful, it is necessary tha eos 
the joints in the “panels” should 
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so that the muntins will cover them, as 
in Fig. 4, and to attain this end the wood 
may have to be cut up into irregular 
widths. The panel boards must also be 
of even thickness throughout, and must 
be fixed very firmly; screws should be 
used for preference, and the wall should 
be plugged. If care is taken that all 
the screw heads will be hidden by the 
Stiles, rails, or muntins, there will be 
nothing unsightly about it when finished. 

The wood which will form the framing 
must be even in thickness, also gauged 
accurately to the widths required and 
the edges planed quite straight and 
Square. All the parts will then bed to- 
gether as though they were one solid 
whole. However truly the framing is 
planed to thickness, there will be a certain 
amount of inequality at the joints; these 
must therefore be planed off after the 
paneling is finished. 

The bottom rail should always be wider 
than the other framing. Double the 
width, as shown in Fig. 1, is as a rule 
correct. The stiles, muntins and top 
rail should all be the same width, and in 
making paneling which comes together 
at the corners, either internal or external, 
the stiles should be so arranged that they 
appear of equal width when finished. 
Thus, in fitting to an internal angle, one 
stile must be the thickness of the panel- 
ing wider, and for an external angle one 
must be the thickness less in width. For 
ordinary paneling 4 in. will be found a 
suitable width for stiles, rails and mun- 
tins, the bottom rail to be as wide again, 
and the panels to show some 8 or 9 in. 
wide according to the way they space 
out. ` 

While we are on dado work, we will 
show another kind of sham paneling 
which has a good appearance and is 
very easily made and fixed. The eleva- 
tion of this is shown in Fig. 2, and sec- 
tions on lines D, E and F are given in 
Figs. 10, 11 and 3 respectively. 

In this style, narrow panels as D are 
fixed to the wall at intervals as required, 
and the muntins are rebated to fit over 
them as in the section Fig. 3. No top 
rail is required in this kind of dado, the 
capping serving all purposes. The bot- 
tom rail forms a skirting, or, more prop- 
erly speaking, a plinth. The skirting 
and also the lower member of the capping 
should bed onto the thin panels, and the 
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muntins should be shouldered so that 
the plinth will come as Figs. 10 and 11. | 

The procedure in fixing this dado is: 
First, the panels, which must be correct 
in width and thickness; then the mun- 
tins, which must be rebated to fit the 
panels and shouldered all alike to take 
plinth and capping; then the plinth; and 
lastly the capping. Or the above may 
be varied by fixing the plinth next after 
the panels D, following on with the 
muntins. 

Yet another style, easy but effective, 
is shown in Fig. 9, the horizontal and 
vertical sections being as Figs. 5 and 12. 
Here the plinth is rebated at the back, 
and the boards forming the paneling 
proper are shouldered so as to fit down 
behind, as in Fig. 5. They are also cut 
at the top, so that the capping will fit 
onto them in the same way as the plinth. 
As a rule this is all the fixing required. 

As the horizontal section, Fig. 5 shows, 
the panels are really tongued and grooved 
boards, plain and molded being used 
alternately. This method will be found 
a ready means of forming a cheap and 
effective dado. 

Fig. 6 shows an improvement on Fig. 1. 
The effect as regards the appearance is 
the same, but the actual result is much 
more workmanlike and satisfactory, while 
the labor and materials required are very 
little more. 

Sham paneling lends itself particularly 
to staircase dados, as Fig. 14; an effective 
dado being formed far more easily by 
this method of building up than in mak- 
ing the actual paneling. In the latter 
case beveled work is not easy, but in the 
former there is little difference whether 
square or beveled. 

Fig. 13 illustrates the necessity of 
having one stile wider than the other for 
internal angles, and also shows a good 
method of fixing them together at the 
corner. The tongue and groove keep 
each piece in its proper place, which is 
sometimes rather difficult with a plain 
joint. 

Any of the paneling shown and. de- 
scribed here will do equally well in soft 
or hard wood, and for the ‘panels”’ 
(that is, the thin portions posing as 
panels) we can honestly recommend 
three-ply wood—ordinary alder if it has 
to be painted or stained, or the same 
faced with the particular wood we are 
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using if made in hard wood. In the 
latter case the grain should run vertically 
at the face. In the former it is imma- 
terial which way it runs, but it is very 
important that, whether the hard wood 
faced or the alder throughout is used, 
it must be of good quality, otherwise 
there will be trouble with blisters. 

If the wall where the paneling has to 
be fixed is inclined to be damp, it must 
either be treated with a damp-proof 
solution, or three-ply wood should not 


‘ Fig. 1.—Elevation‘of Paneling (two treatments shown). 


Fig. 3.—Stile mortised. 

Stile grooved for Panels. 
tised, grooved, tenoned and haunched. Fig. 
9.—Section of Plain Panel. 
form of Raised Panel. 

be used. Although supposed to be water- 
proof, it is not fair to put it to too severe 
a test in this respect. It will stand any- 
thing in reason if of good quality. 

We will now take into consideration 
paneling proper, in which the framing 
is real and the panels genuine and not 
merely a background throughout. The 
framing is, as its name implies, framed 
together with mortise and tenon joints, 
the panels fitting into grooves made for 
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them in the various parts of the framing; 
if done properly they will fit so closely 
into the grooves that they will form as 
it were one solid whole. 

The simplest form in which real panel- 
ing can be done is the rectangular frame, 
filled in with a single panel, such as we 
see in cupboard and wardrobe doors. 
This we will pass over as being almost 
too simple for our purpose, and consider 
something with more work in it and re- 
quiring more skill to set out and construct. 


Fig. 2.—Stile set out for mortising. 


Fig. 4.—Section through Stile, showing ‘‘Wedging-in”’ mortises. Fig. 5.— 

Fig. 6.—Bottom Rail set out and mortised. Fig. 
8.—Portion of Panel ready for putting together. Fig. 
Fig. 10. Secon of Mulleted Panel. 


7.—Bottom Rail mor- 


Fig. 11.—Section of Simple 


This we find in the paneling shown in 
Fig. 1, and even this we have divided 
into two portions, the one having two 
panels only in height, while the other 
has four smaller ones. Simple as even 
this is, both in theory and practice, the 
probability is that the majority of car- 
penters or joiners would, in working it, 
fail to make all the joints fit—this for a 
reason which we will give later on. 

It will be noticed that the horizontal 
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pieces of the framing are continuous 
from stile te stile, and that it is the ver- 
tical parts which are cut to fit between. 
This is as it should be in most cases, 
though there are exceptions which must 
be treated on their merits. In all ordi- 
nary cases the worker should follow out 
the rule that stiles (outside vertical 
pieces) should run from top to bottom, 
all rails (horizontal pieces) should be 
continuous from stile to stile, and the 
muntins (inside vertical pieces) should 
be cut between the rails. 

This rule then necessitates that the 
stiles will require mortising to take not 
only the top and bottom rails, but the 
intermediate ones as well, no matter 
how many of these there are. The rails 
will need tenoning at the ends to fit into 
the stiles, and mortising to take the mun- 
tin, the top and bottom on one edge only, 
the intermediate on both edges. This 
means in most cases that the mortises 
will be made quite through the rails. 
The muntins will be tenoned on both 
ends to fit into the rails, some of the 
tenons being long enough to be pinned, 
the others being shorter. Should pins 
not be allowed for fixing, the tenons may 
be secret wedged (to be explained later); 
in any case the tenons which come to the 
stiles should reach through the latter, 
and they can then be wedged up in the 
usual way on the outside. 

In making paneling, as in other work, 
the first and also the most important 
part is to prepare the wood. Therefore 
to make the paneling shown in Fig. 1, we 
shall require (if it is to be made through- 
out, as shown on the left) two stiles A, 
three rails, B, C and D (top, middle and 
bottom) and fourteen muntins. If to 
bear the right half of Fig. 1, we shall want 
two additional rails and fourteen addi- 
tional muntins. The former will be the 
same as the rails B and C, but the latter 
will be only half the length of the first; 
thus the first fourteen may be cut in 
two and the correct number is at hand. 
In cutting off the necessary material, 
each stile should be allowed 2 in. longer 
than the finished length, and each rail 
and muntin 14 in. longer. These extra 
lengths will allow for cleaning off when 
together, and in the former case will pre- 
vent splitting at the ends in wedging up. 

In planing up, after each part is faced 
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(that is, planed straight and out of twist 
and one edge squared accurately), all the 
inner pieces, to which other parts have 
to fit to both edges, must be gauged ac- 
curately to a certain width. The other 
edge may be squared at the same time, 
and then all the parts are ready for set- 
ting out. To do this, take the stiles and, 
laying them together face to face or 
back to back, mark on them the exact 
height the finished paneling has to be, 
as EE, Fig. 2. From this, at the one 
end, measure inwards the width of the 
top rail, as F, and from the other end 
measure the width of the bottom rail, 
as G. Between these two marks, space 
out equally for the other three rails, as 
shown by the marks H. Now from these 
marks F, G and H set off inwards 4% in 

giving the marks J, and these (as regards 
the three intermediate rails) will give the 
size of the mortises. At the top end 
set off from the mark J a distance equal 
to three-fifths of the width of the top 
rail, thus getting the mark K, which 
will be the mortise. At the bottom end 
divide the space from E to I into four 
equal spaces as shown, and the mortises: 
will be those marked L. The whole of 
these marks must be squared over the 
two stiles, on both edges and across the: 
face, and then by gauging with a double- 
tooth gauge, or with two single-tooth: 
gauges, the mortises are set out as shown. 


The rails and muntins will be set out. 
in a similar manner, always remembering 
that the mortises must be reduced in 
width, as shown, to allow for the panel 
grooves; the tenons must be set out to. 
the full width of the stuff. 


In setting out for a quantity of panel- 


ing, all the stiles and also all the rails 


should be done at once. 


Fig. 3 gives the stile with the mortises 
made. Fig. 4 shows the same stile sec- 
tionally, this being given so that the 
method of opening out the mortises at 
the back or outside edge for the insertion 
of wedges can be seen and understood. 


After the mortising is done, the grooves. 
to take the panels have to be made, and 
the stile (after this is done) is shown in 
Fig. 5. Here the groove is shown as 
being the same width as the mortises, 
as it should be, but this is sometimes 
impossible; the rule is that the groove 
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should come to the face of the mortise, 
leaving it to come as it will at the back. 

In Fig. 6 we have the bottom rail set 
out and mortised, but the tenon not yet 
cut. This latter should be sawed in 
before the panel groove is made, but the 
shoulders should not be cut until after 
this is done. 

Fig. 7 shows the rail with the groove 
made, the shoulders cut, and the tenon 
cut away to fit the double mortises in 
the stiles. The purpose of reducing the 
width of the mortises can now be seen, 
the width of the tenons being reduced 
by the cutting of the groove as at M. 

In Fig. 8 we have a portion of the stile 
N with one of the intermediate rails O 
ready for placing in it, the muntins P 
also being ready for fitting into the rail. 
It will be noticed in this sketch that the 
panel groove is not so wide as the mor- 
tises, being made to suit panels only. 

Figs. 9, 10 and 11 show sections of 
three kinds of panels, the first being paral- 
lel in thickness, so that it is faceable on 
both sides. The second, Fig. 10, is the 


ELECTRICIAN AND MECHANIC 


ordinary mulletted panel beveled off the 
back to fit the groove. The last, Fig. 11, 
is beveled at the front, thus giving a rough 
effect of a raised panel. The method of 
preparing and fitting all these and others 
will be given later on when we have ex- 
plained in detail the methodsof setting out. 

At the beginning of this article we 
promised to give the reason why so many 
workmen failed to make the joints fit in 
work such as we are now describing. 
The reason is this: If, in planing up the 
rails, some are wider than the others, 
and the setting out is done all alike, as 
it must be, it follows that if set out to 
suit the wider rails some of the muntins 
will come too short, whereas if set out 
to suit the narrower rails the same pieces 
will come too long, and difficulties will 
be met with in putting the work together. 
Therefore, it is necessary to impress on 
readers who are interested in this work 
that the timber must be gauged up truly 
if the work is to be turned out in a satis- 
factory manner.—The Woodworker and 
Art Craftsman. 


DR. CHAFFEE SPEAKS ON WIRELESS TELEPHONY 


On Saturday evening, March 1, Dr. 
E. L. Chaffee of Harvard University de- 
livered before the New England Wireless 
Society, Boston, Mass., a very interesting 
talk on the subject, ‘The Application of 
the Chaffee Arc to Wireless Telephony.” 
The Chaffee arc, as is known to persons 
familiar with wireless telephony, is a 
comparatively recent invention by Dr. 
Chaffee. It consists of a pair of elec- 
trodes in an atmosphere of hydrogen, 
the electrodes being of copper and alu- 
minium. It is this particular combina- 
tion that makes the arc distinctive. The 
aluminium plays a function here almost 
identical with the aluminium plate in 
the electrolytic rectifier. In practice 
these electrodes are about 4 in. in diame- 
ter, and are trued up perfectly square, 
as the spacing is but three thousandths 
of an inch between the electrodes. An 
interesting fact relating to the arc is that 
it was not originally made for wireless 
telephony, but for use in a study of 
cathode rays. Dr. Chaffee said that 
he could not find an arc that would give 
him the frequency that he desired, so he 
set about to make one and finally landed 
on the type which now bears his name. 


The talk was accompanied by a large 
number of lantern slides which showed 
many interesting results obtained with 
this type of arc. One slide showed com- 
parative aluminium and Chaffee arc 
spectra, and the only visible lines on the 
arc spectrum were three hydrogen lines, 
indication that the aluminium does not 
enter into the arc spectrum, and that it 
is purely a hydrogen one. Some of the 
other slides showed various forms of 
damping, including the straight line, and 
not the theoretical exponential, damping 
which results from the ordinary spark 
radio-telegraphic transmitter. After the 
talk Dr. Chaffee kindly volunteered to 
answer any questions on the subject 
which anyone desired to ask. A large 
number of the very interested audience 
availed themselves of this rare chance 


_to get information on wireless teleph- 


ony from such an authority, and the 
resulting discussions were very instruc- 
tive. The next meeting of the Society 
will be held at Pierce Hall, Harvard 
University, Cambridge, Mass., on Sat- 
urday evening, April 5. Dr. A. E. 
Kennelly will address the meeting, and 
there is no charge for admission. 
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THE GREAT RECENT PROGRESS IN WIRELESS INVENTIONS 


Sir Henry Norman, M.P., speaking 
before the Select Committee of the Brit- 
ish House of Commons, which is inquiring 
into the circumstances of the agreement 
between the Marconi Company and the 
British Post Office for the establishment 
of a chain of wireless telegraph stations 
throughout the empire, said that the 
issue was largely a scientific one. The 
practice of wireless telegraphy had ad- 
vanced with amazing speed, thanks 
largely to the work of Mr. Marconi. But 
during a time to be reckoned almost in 


months a revolutionary advance would. 


appear to have been made for long- 
distance wireless. The original spark 
system, which consisted in flinging out 
into space by the discharge of a condenser 
across a gap trains of electromagnetic 
waves, at their maxiumm at the moment 
of discharge, and falling off rapidly in 
amplitude and energy, was employed on 
most of the Marconi ship and coast sta- 
tions. For comparatively short distances 
it gave an excellent service. The re- 
searches of Professsor Wien pursued prac- 
tically by the Telefunken Company pro- 
duced the “quenched spark” system, or 
the method of “shock excitation,” and 
it resulted immediately in the transmis- 
sion of wireless signals to much greater 
distances with much less energy. The 
disc discharger invented by Mr. Marconi 
accomplished the same result, though 
possibly with less efficiency. The waves 
thus produced, because they were less 
damped, approached more nearly to the 
undamped or continuous waves which 
had always constituted the ideal of the 
wireless investigator. 

But a more striking discovery was 
made by Mr. Duddell, which was that 
by including an electric arc, as seen in 
the familiar arc lamp, as part of an os- 
cillating circuit, continuous or wholly 
undamped electric oscillations could be 
produced; and Mr. Poulsen, a Danish 
scientist, further discovered that by 
causing this arc to burn in hydrogen 
gas the heat of the arc was dissipated 
so rapidly that a much greater current 
could be passed through the arc without 
physical difficulties, and that by causing 
the arc to pass through a powerful mag- 
netic field the strength and frequency of 
the oscillations could be increased. The 


Duddell-Poulsen system,, ‘supplemented 
by the invention of high-speed transmit- 
ting and receiving apparatus by Mr. 
Pedersen, another Danish scientist, 
marked a great advance in wireless teleg- 
raphy, and remarkable long-distance 
communication at very high speed, me 
comparatively small powers, 
accomplished. The system was dready 
in use to some extent in both the British 
and German navies. 

There remained, however, the further 
advance to be made of generating high- 
frequency continuous waves without the 
physical disabilities of either spark'Yor 
arc, and this Dr. Goldschmidt, a German 
scientist, appeared to have accomplished. 
He had invented an alternator which 
transmuted mechanical rotation directly 
into oscillating current at a frequency of 
60,000 cycles per second (or less, corre- 
sponding to a wave-length of 16, 000 ft. 
or more, as required by the contract), 
without the mechanical difficulties of 
excessively high speed. A demonstra- 
tion of a small alternator, generating 
4 k.w., was given some months ago, and 
continuous day transmission by this was 
carried out, he believed, from Berlin to 
Paris. It was stated that large alterna- 
tors, generating 150 k.w. had been con- 
structed and had successfully passed the 
test of being run at full load for many 
consecutive hours, and that only the 
completion of the necessary high masts 
and aerials, which were being rapidly 
erected, one in Europe and one in the 
United States, was necessary for a trans- 
atlantic test to be made. If the Gold- 
schmidt alternator could put 150 k.w. 
of a pure continuous wave at 60,000 
periods per second into the antenna cir- 
cuit, as was claimed, a day and night 
transmission at high speed over 2,000 
miles was a certainty. 

Moreover, if it would do this, wireless 
telephony would probably be accom- 
plished. The difficulty of long-distance 
wireless telephony was to devise a micro- 
phone which would not be destroyed by 
the very heavy main current. In the 
Goldschmidt system the microphone 
would only have to carry the exciting 
current of the alternator, 7 or 8 k.w., 
instead of the main current. The signals 
would be untappable, except by a special 
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receiving apparatus. Further, an ad- 
vantage of great value for the purposes 
of these imperial stations, the signals 
could be changed in a minute from a silent 
wave only readable on the special receiver 
to a musical note readable by any ship 
on the ordinary detector and telephones 
of every receiving circuit. The purity 
of the wave rendered the system so select- 
ive that a station sending on a wave only 
differing by 5 per cent. would not inter- 
fere. Dr. Goldschmidt claimed that 
he could receive three different messages 
on the same aerial at the same time. Dr. 
Fleming, the scientific adviser to the 
Marconi Company, alluding in his recent 
address before the British Association 
to the inventions of Dr. Goldschmidt, 
said that telephony across the Atlantic 
was quite within possibility. 

The points urged were: (1) That the 
future of long-distance wireless com- 
munication was almost certainly with a 
continuous wave system; and (2) that 
a few months would suffice to decide 
whether one or other continuous wave 
system could fulfil the conditions of the 
imperial wireless service. Sir Henry 
submitted that it was impossible to come, 
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at this critical moment in the develop- 
ment of wireless telegraphy, to a correct 
decision without hearing scientific evi- 
dence from independent experts. He 
mentioned the names of Sir Oliver Lodge, 
remarking that though he received an 
annual fee from the Marconi company 
for scientific advice, everyone who was 
acquainted with him knew that that 
would not in the least affect his judgment 
upon any scientific issue, and of Sir Sil- 
vanus Thompson. Mr. W. D. Duddell, 
president of the Institution of Electrical 
Engineers, discovered the “‘singing arc,” 
the patent of which was acquired by the 
Poulsen people, but he understood Mr. 
Duddell had no connection whatever 
with the Poulsen syndicate. Dr. Ers- 
kine-Murray was a leading consulting 
expert upon wireless telegraphy, and 
Captain Campbell-Swinton had not only 
expert knowledge of wireless but also 
wide experience of government contracts. 
Dr. Eccles was another wireless investi- 
gator of high qualifications. If the com- 
mittee heard evidence from some of these 
gentlemen, it would be in a position to 
appreciate the scientific situation today 
as regarded wireless telegraphy. 


THE U.S. NAVAL RADIO STATIONS AND THEIR USE IN AID OF SAFE 
NAVIGATION 


In July, 1904, the President approved 
the conclusions and recommendations 
of the Inter-Departmental Board which 
had been appointed by him ‘‘to consider 
the entire question of wireless telegraphy 
in the service of the National Govern- 
ment.” Among these conclusions were 
the following: 

“That wireless telegraphy is of para- 
mount interest to the Government 
through the Navy Department, and that 
its use by the Signal Corps of the Army 
for communication between military 
posts of the Army and other necessary 
links will be necessary both in peace and 
war, and that such use shall be unre- 
stricted. 


* * * * * * 


“That coastwise wireless telegraphy 
is not a necessity for the work of the 
Weather Bureau of the Department of 
Agriculture, provided that the necessary 
meteorological data for that Department 


can be collected by the stations of the 
Navy Department from ships at sea 
and by them sent to the Weather Bureau 
of the Department of Agriculture; 

“That the maintenance of a complete 
coastwise system of wireless telegraphy 
by the Navy Department is necessary 
for the efficient and economical manage- 
ment of the fleets of the United States 
in time of peace and their efficient ma- 
neuvering in time of war; 

“That the best results can be obtained 
from stations under the jurisdiction of 
one Department of the Government only 
and that representatives of more than 
one Department should not be quartered 
at any station.” 

In accordance with the above, the only 
U.S. Government radio stations on shore 
are those under the War and Navy De- 
partments, respectively. Those owned 
and operated by the Navy Department 
on shore, including those on lightvessels, 
are as follows: 
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LIST OF U.S. NAVAL RADIO STATIONS 


Atlantic Coast 


The usual wave-length is 600 meters, 
except for Arlington, which is much 


longer. 


Call 
Power Name of Station Letters 
3 Portland, Me................. NAB 
2 Portsmouth, N.H............. NAC 
5 Boston, Mass................. NAD 
3 Cape Cod, Mass.............. NAE 
2 Nantucket Shoals Lightship ...NLA 
S Newport, R.I................. NAF 
3 Fire daad, N Yee ine Adeaws NAG 
2 New York, "NAY... we cece HAH 
2 Philadelphia, |: ere eon NAI 
2 Cape Henlopen, Del........... NA 
2 Annapolis, Md............... NA 
3 W NDC ice veckes eke NAL 
100 Arlington, Va................ NAA 
S Norfolk, Va.................. NAM 
2 Diamond Shoal Lightship ..... NLB 
2 Frying Pan Shoals Lightship | NLC 
g ran S p. 
3 Charleston. S.C..... iy at al AE NAO 
3 St. Augustine, Fla. (wave-length, 
300 meters)................ NAP 
3 lig apie Fla. (wave-length, 300 
re Sree ee ee NAQ 
25-2 Key West a A T EEA NAR 
5 Pensacola, Fla................ NAS 
S New Orleans, La.............. NAT 
S San Juan, P.R................ NAU 
S Guantanamo, Cuba........... NAW 
25-2 Colon, Isthmian Canal Zone ...N AX 
1 Porto Bello, BP cas alee ate: NAY 


Pacific Coast, Ete. 
The usual wave-length is 600 meters, 
with the following exceptions: Point 
Arguello, 300; St. George, 300: 


Power Name of Station 


S St. Paul, Pribilofs, Alaska ..... N 


PQ 
1-2 St. George, Pribilofs, Alaska ...NPY 
10-3 Unal a, Alaska PV 


Harbor, Alaska........ NPR 

S Kodiak, Alaska.............. NPS 
10 Cordova, Alaska............. NPA 
10 Sitka, Alaska................ NPB 
S Bremerton, Wash............. NPC 
3  Tatoosh, Wash............... NPD 
10 North Head, Wash............ NPE 
3 Cape Blanco, Ore eae eta NPF 
5S Eureka, Cal.................. NPW 
S Mare Island, Cal............. NPH 

3 Farallons, Cal................ NPI 
3 Point Arguello, Cal........... NPK 
5 San Diego, Cal............... NPL 
2 Honolulu, T.H............... NPM 
2. Guam: oo cee noners saeteos te NPN 
2. “Cavite, Pcie ih pare cactus NPO 
5 Olongapo, P.I................ NPT 
2 Peking, China................ NPP 


REPORTS OF DANGERS TO NAVIGATION 

Shipmasters in the North Atlantic are 
invited to communicate reports of danger- 
ous obstructions to navigation to the 
Hydrographic Office, Washington, D.C., 
or to the nearest Branch Hydrographic 
Office, by radio-telegraphy at or near 
the time of seeing the obstruction. Such 
messages should be brief and in English. 
They should be addressed via any naval 
or commercial radio station along the 
coast of the United States. The cost 
of their overland transmission will be 
borne by the Hydrographic Office. Par- 
ticular attention is invited to the request 
that such messages from the ship to the 
shore should be addressed via a station 
in the United States. 

Shipmasters in the North Pacific are 
similarly invited to report dangerous 
obstructions to the nearest Branch 
Hydrographic Office, by calling a naval 
radio station, without cost to themselves. 

Messages of this kind are sent by the 
Hydrographic Office or a Branch Hydro- 
graphic Office to an appropriate U.S. 
naval radio station, and are there broad- 
casted four times daily, viz., at 8 a.m., 
noon (immediately after the time signal, 
if sent), 4 p.m. and 8 p.m. Similarly, 
with storm warnings received by the 
radio stations from the U.S. Weather 
Bureau. Ships within range of a naval 
radio station should be prepared to re- 
ceive these hydrographic messages and 
storm warnings at the hours mentioned, 
and should avoid sending radio messages 
at these times. One vessel sending may 
prevent several others receiving informa- 
tion necessary to their safety. 

Naval radio stations will furnish this 
information to passing vessels on request, 
whenever practicable, at other hours than 
those mentioned above. Should it not 
be practicable to send out this informa- 
tion on one of the hours scheduled, it 
will be held until the next scheduled 
time, except that important storm warn- 
ings, reports of lightships off station, 
etc., will be treated as urgent and sent 
out as soon as practicable after each hour 
scheduled. 

In addition to the above treatment of 
wreck and derelict reports, the Hydro- 
graphic Office at once imparts to the 
Revenue-Cutter Service such reports 
as fall within the cognizance of that ser- 
vice in its work of assisting mariners in 
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distress and recovering or removing 
floating dangers to navigation. Thus, 
on December 24, 1912, at about 5.30 a.m., 
the radio station at Brooklyn telephoned 
to the Officer in Charge of the Branch 
Hydrographic Office, New York, a radio- 
gram from Captain Lindsay, of the 
steamer Turrialba, that he was ashore 
off Barnegat, afloat aft, fast forward, 
heavy snow squalls, wind increasing, 
assistance necessary. 

The Officer in Charge replied by re- 
questing the radio station to inform the 
Revenue-Cutter Seneca, then at anchor 
in New York Harbor. The Seneca im- 
mediately got up steam, but was unable 
to leave the harbor for several hours on 
account of a heavy snow storm, and she 
was thus unable to reach the Turrialba 
before 7 o'clock at night, even then 
having to go out of New York Harbor 
in the teeth of a gale. The Seneca suc- 
cessfully rescued all of the passengers 
of the Turrialba on the morning of the 
25th and landed them in New York late 
that afternoon. 

This incident well illustrates the effi- 
ciency and usefulness to shipping of the 
naval radio stations and the Branch 
Hydrographic Offices. 

The Hydrographic Office in Washington 
was also notified of the wreck in a differ- 
ent manner, having received a radio 
direct from the Turrialba via Cape Hen- 
lopen. This radio was immediately tele- 
phoned to the Revenue-Cutter Service 
and also to the Division of Operations 
of the Navy Department. 

Radiograms regarding floating dangers 
to navigation reaching the Hydrographic 
office or one of its branch offices, are at 
once communicated to the Revenue- 
Cutter Service or to the nearest revenue 
cutter, and thus assist toward their 
speedy removal. 


PUBLICATION OF WRECK AND DERELICT 
REPORTS 


The latest news relating to obstructions 
to navigation is also published by the 
Hydrographic Office in a “Daily Memo- 
randum” (furnished to each Branch 
Hydrographic Office and by them made 
public in various ways). Later these 
items are edited for the weekly Hydro- 
graphic Bulletin and the monthly Pilot 
Charts. 
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News of this kind from ships at sea is 
not considered a commercial message, 
and no charges are made thereon. 


MOST AVAILABLE STATIONS 


As a rule, it would be desirable for 
merchant vessels to communicate habitu- 
ally with Cape Cod rather than Boston, 
Fire Island rather than New York, Cape 
Henlopen rather than Philadelphia, and 
Point Arguello, Farallons, or Eureka 
rather than Mare Island, on account of 
the importance of the official work of 
the radio stations in the navy yards 
mentioned. Other radio stations in navy 
yards and at naval stations are prepared 
to work directly with shipping. 


TIME SIGNALS 


Appropriate radio stations send out 
the noon signal broadcast every day, 
except Sundays and holidays, for the 
determination of chronometer errors, 
and hence time and longitude at sea. 


The signals are sent from the Naval 
Observatory, Washington, for the Atlan- 
tic coast between 11.55 a.m. and noon 
of the 75th meridian west of Greenwich, 
and from the observatory at the Mare 
Island Navy Yard between 11.55 a.m. 
and noon of the 120th meridian west of 
Greenwich for the Pacific coast. 


The wireless sending or relay key in 
each wireless station is connected to the 
Western Union lines by a relay at about 
11.50 a.m., and the signals are made 
automatically direct from Washington 
or Mare Island. 


Time signals from each of the observa- 
tories mentioned begin at 11.55 a.m., 
standard time, and continue for five 
minutes. During this interval every tick 
of the clock is transmitted, except the 
29th second of each minute, the last five 
seconds of each of the first four minutes, 
and finally the last 10 seconds of the last 
minute. The noon signal is a longer 
contact after this longer break. 


All ships should listen in and not at- 
tempt other radio work during this 
period. 

It is not necessary that an elaborate 
wireless telegraph installation be em- 
ployed for the purpose of receiving these 
signals nor that a skilled operator be in 
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attendance. Any vessel provided with a 
small receiving apparatus with one or 
two wires hoisted as high as possible and 
insulated from all metal fittings, or pref- 
erably stretched between the mastheads 
with one wire led down to the receiver, 
may detect these signals when within 
range of one of the seacoast wireless 
Stations. 

These time signals have been used 
Successfully by vessels for rating their 
chronometers and have been used by 
surveying vessels in the accurate de- 
termination of longitudes. 

Shipmasters are requested to state in 
their marine data reports to the Hydro- 
graphic Office what success they have 
with this service; and the name or call 
letters of the station sending the time 
Signal should be given in the report; also 
position of the ship, and her distance from 
the station. 

This time service involves no charges 
against the ship receiving it. 

The signal .—...(WAIT) and the 
following shall be used to cover cases of 
interference: 
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tion. The letters TR indicate that the 
position report follows. After the letters 
TR send: 

(a) The approximate distance, in nau- 
tical miles, of the vessel from the coast 
station; 

(b) The position of the ship given in a 
concise form and adapted to the circum- 
stances of the individual case; 


(c) The next port at which the ship 
will touch; 

(d) The number of messages, if they 
are of normal length, or the number of 
words, if the messages are of exceptional 
length. 

The speed of the ship in nautical miles 
shall be given specially at the express 
request of the coast station. 


EXAMPLE 


After station acknowledges ship’s call, 
ending with the ship sends: 


bg ’ 


. TR 50 (nautical miles) off Cape Fear; 


Habana; 4 (number of messages). 


Answer or Notice 


Signal Question 

QRM Are you being interfered with? 
QRW Are you busy?.............. 
QRY — When will be my turn?...... 
QRZ Are my signals weak?........ 


PASSING SHIPS SHOULD CALL SHORE 
STATIONS 


_ Ships passing along the coast should 
invariably call each naval coast station 
as they come within range, as important 
information may be on hand concerning 
dangers to navigation, storms expected, 
etc., or private radiograms, in case of 
Stations which handle commercial busi- 
ness. Care should be taken not to inter- 
rupt the business of the station, which 
may be receiving signals at the time which 
can not be received on board ship on 
account of the lower aerial; the ship 
shall, therefore, cease calling promptly 
on demand. 

The position of the ship should be given 
concisely, immediately after the call is 
acknowledged and the GO AHEAD sig- 
nal — .— received from the coast sta- 


eave’ I am being interfered with. 
eee I am busy (or: I am busy with....) 


Please do not interfere. 


seis Your turn will be No..... 
ee Your signals are weak. 


Cleaning Gun Barrels 

Lead and powder residue as well as 
rust can be easily removed from rifle and 
gun barrels, and if the barrel is not badly 
pitted, it can be restored to its original 
brightness and cleanness by using ordi- 
nary steel wool in cleaning, says a writer 
in Popular Mechanics. Take a wad of 
the steel wool just as large as can be 
conveniently drawn through the barrel 
and attach it to a stout cord or a small 
wire and draw it back and forth in the 
barrel. All rust and residue will be thor- 
oughly removed from the barrel in a few 
minutes. 

The steel wool will not scratch nor injure 
the barrel in the least. The No. 0 steel 
wool is the most desirable to use, and it 
can be obtained at almost any hardware 
store. 
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A PARALLEL RULER AND SECTION LINER 


MAURICE COLEMAN 


Those who are interested in mechanical 
drawing will find a section liner a very 
useful instrument. Following is a de- 
scription of one that may be made by 
any amateur at a very small expense, as 
the pieces of wood required are easily 
obtained. 


Card board shia. | 
RENN 


down rule may be 
used asa Tsguare, 


MATERIALS 


1 piece wood 18 in. long, 114 in. wide, %6 
_ in. thick; l 

1 pe. 12 in. long, 1 in. wide, %e in. thick; 

1 pc. 6 in. long, 1 in. wide, %e in. thick, 

1 pc. 13 in. long, 34 in. wide, %e in. thick; 

1 pe. 3 in. long, 5% in. wide, % in. thick; 

2 round head brass screws, 34 in. long; 

7 round head brass screws, M in. long; 

1 pc. brass 2 in. long, 1 in. wide, ‘ic in. 


thick; l l l 

1 pe. brass 5% in. long, Vf in. wide, Me in. 
thick; 

8 in. coarse-cut hack saw (select one that 
is straight and flat). 


CONSTRUCTION 
Plane the strips so that edges will be 
straight, and have them all the same 
thickness. Cut a slot in the 13 in. strip, 


When pawl is thrown 


beginning } in. from one end and making 
it 6 in. long; slot should be wide enough 
for one of the 3% in. screws to slide easily. 
Round off end of the 12 in. strip and bevel 
the edge as shown. File the smaller 
piece of brass to shape A, and drill hole 
so that 14 in. screw will have a close fit. 


T 


Thin washer 


Place the larger piece of brass on the 6 in. 
strip to determine where holes should 
be drilled for fastening; drill the two 
holes and also the hole at B, making a 
close fit for 14-in. screw. Solder a wing 
into the slot of one of the 3% in. screws. 
Round off the end of the 13 in. strip. 

The saw is used as a ratchet and will be 
found accurately. cut at the root of tooth, 
but the burr on the point must be filed 
off, that it may not interfere with the 
pawl. A piece of hair-pin bent one turn 
around a 14 in. screw makes a good pawl 
spring. The parts are now ready to be 
assembled. 

Attach the hack saw to the 18 in. strip, 
leaving equal space at either end, and 
with the teeth of saw pointing toward 
you, space it 446 in. from right-hand 
edge of strip; before screwing it down 
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build it up slightly by placing a strip of 
cardboard under the saw, but not wide 
enough to interfere with the ratchet. 
Attach 2 in. piece of brass to 6 in. strip, 
as shown. Attach pawl so it will swing 
near the brass piece. Fasten spring in 
place. Adjust pawl to work easily with 
light pressure of spring. Screw the brass 
to the rounded end of 12 in. strip, making 
a swivel joint. Fasten plain end of the 
13 in. strip to bottom of 6 in. strip. 
Place wing screw in slot and screw it into 
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end of 12 in. strip. Attach the 3 in. 
block by countersinking screws in 6 in. 
strip. The block is used to hold ruler 
against 18 in. strip. When the ruler and 
straight edge form a right angle the 
ruling will be spaced equal to the cut of 
the ratchet; to reduce spacing release 
clamp C and drop ruler to desired posi- 
tion. If the left-hand side of straight 
edge is beveled about one-half its width it 
may be fastened in any position on draw- 
ing-board by using two thumb tacks. 


FINISHING BRASSWORK 
S. BETTS 


Many amateurs in electrical work 
have, doubtless, admired the very pretty 
effect of “mottling,” seen on shop-made 
brass instruments. I refer to the sort 
of veining, something like the veins in 
marble, running over the surface of the 
brasswork. | 

A smooth-finished brass surface readily 
shows up scratches, and is difficult to 
lacquer perfectly, evenly, and free from 
brush marks. On the mottled surface 
lack of skill is not so noticeable. 

The “mottling” is really a series of 


very fine circles running into one another . 


scratched on the surface of the brass. 
But the amateur will readily see for him- 
self if he tries the following dodge. 

Take a small round piece of wood (a 
piece of a penholder or pencil will do), 
put it into a drill chuck or self-centering 
chuck, leaving an inch or so projecting. 
Start the lathe, and with a smooth file 
make the end very slightly convex. From 
a piece of the very finest emery paper 
cut a circle about 1 in. or so in diameter. 
With scissors cut lines radially towards 
the center, leaving intact in the middle 
a piece the same diameter as the end of 
the prepared stick of wood, Fig. 1. 

Place the paper against the wood and 
bring the cut portion over and secure 
with some stout cotton, Fig. 2. 

_ Now, holding the piece of brasswork 
in the right hand (it is necessary to have 
a piece of paper between the brass and 
the fingers: the grease from the fingers 
prevents lacquering afterwards), the 
work being finished to a good surface, 
Tun the lathe as fast as possible, press 
the work lightly against the emery-cov- 
ered wood, moving it steadily forward 


at right angles, and a sort of shaded vein 
will be seen where the rotating emery 
has cut lightly into the brass. You may 
follow any pattern you please—say, 
work diagonally from corner to corner, 
with other veins crossing at intervals; 
but the worker will soon be able to obtain 
some very nice results, and designs will 
suggest themselves to him. 

If two or three diameters of wood are 
used, the veining may be of different 
widths. Different grades of emery may 
also be used, but anything like a coarse 
grain is useless. Do not use emery cloth, 
use only the finest emery paper, such as is 
used for polishing. 

The orthodox method is to have sticks 
of emery composition, with the ends 
shaped by an old file, as in Fig. 3. This 
is over-wrapped with paper to strengthen. 

A stick of wood may be prepared to 
this shape, the end then dipped into thin 
glue, and afterwards fine emery powder, 
and allowed to dry. 

A composition stick may be made by 
thoroughly incorporating about equal 
quantities of resin, shellac, and fine 
emery powder, moistening with methy- 
lated spirits, forming it into a thick paste, 


Fic. ¢ 


Poper wropp ng 


Ready for: work 


FIG. 2 Fic 3 
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A PARALLEL RULER AND SECTION LINER 


MAURICE COLEMAN 


Those who are interested in mechanical 
drawing will find a section liner a very 
useful instrument. Following is a de- 
scription of one that may be made by 
any amateur at a very small expense, as 
the pieces of wood required are easily 
obtained. 


on Card board shi m . 


~ 
o 
=.. 


used asa Tsgua re. 


- J E 
Thumb tack Section online ab 


When paw/ is thrown 
down ru/e may be 


beginning 1% in. from one end and making 
it 6 in. long; slot should be wide enough 
for one of the 3% in. screws to slide easily. 
Round off end of the 12 in. strip and bevel 
the edge as shown. File the smaller 
piece of brass to shape A, and drill hole 
so that 14 in. screw will have a close fit. 


a 


N N W m 
Lr -E 
MG G _ 
MATERIALS Place the larger piece of brass on the 6 in. 
1 piece wood 18 in. long, 1144 in. wide, %e strip to determine where holes should 


. in. thick; 
1 pe. 12 in. long, 1 in. wide, “e in. thick; 
1 pc. 6 in. long, 1 in. wide, %6 in. thick; . 
1 pc. 13 in. long, 34 in. wide, %6 in. thick; 
1 pc. 3 in. long, 5% in. wide, 14 in. thick; 
2 round head brass screws, 3% in. long; 
7 round head brass screws, 14 in. long; 
1 pe. brass 2 in. long, 1 in. wide, e in. 


thick; 
1 pc. brass 5% in. long, 14 in. wide, Me in. 
thick; 


8 in. coarse-cut hack saw (select one that 
is straight and flat). 


CONSTRUCTION 
Plane the strips so that edges will be 
Straight, and have them all the same 
thickness. Cut a slot in the 13 in. strip, 


be drilled for fastening; drill the two 
holes and also the hole at B, making a 
close fit for 1⁄4 .in. screw. Solder a wing 
into the slot of one of the 34 in. screws. 
Round off the end of the 13 in. strip. 

The saw is used as a ratchet and will be 
found accurately. cut at the root of tooth, 
but the burr on the point must be filed 
off, that it may not interfere with the 
pawl. A piece of hair-pin bent one turn 
around a 14 in. screw makes a good pawl 
spring. The parts are now ready to be 
assembled. 

Attach the hack saw to the 18 in. strip, 
leaving equal space at either end, and 
with the teeth of saw pointing toward 
you, space it 3⁄6 in. from right-hand 
edge of strip; before screwing it down 


ELECTRICIAN AND 


build it up slightly by placing a strip of 
cardboard under the saw, but not wide 
enough to interfere with the ratchet. 
Attach 2 in. piece of brass to 6 in. strip, 
as shown. Attach pawl so it will swing 
near the brass piece. Fasten spring in 
place. Adjust pawl to work easily with 
light pressure of spring. Screw the brass 
to the rounded end of 12 in. strip, making 
a swivel joint. Fasten plain end of the 
3 in. strip to bottom of 6 in. strip. 
Place wing screw in slot and screw it into 
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end of 12 in. strip. Attach the 3 in. 
block by countersinking screws in 6 in. 
strip. The block is used to hold ruler 
against 18 in. strip. When the ruler and 
straight edge form a right angle the 
ruling will be spaced equal to the cut of 
the ratchet; to reduce spacing release 
clamp C and drop ruler to desired posi- 
tion. If the left-hand side of straight 
edge is beveled about one-half its width it 
may be fastened in any position on draw- 
ing-board by using two thumb tacks. 


FINISHING BRASSWORK 
S. BETTS 


Many amateurs in electrical work 
have, doubtless, admired the very pretty 
effect of “mottling,” seen on shop-made 
brass instruments. I refer to the sort 
of veining, something like the veins in 
marble, running over the surface of the 
brasswork. : 

A smooth-finished brass surface readily 
shows up scratches, and is difficult to 
lacquer perfectly, evenly, and free from 
brush marks. On the mottled surface 
lack of skill is not so noticeable. 

The ‘‘mottling” is really a series of 


very fine circles running into one another . 


scratched on the surface of the brass. 
But the amateur will readily see for him- 
self if he tries the following dodge. 

Take a small round piece of wood (a 
piece of a penholder or pencil will do), 
put it into a drill chuck or self-centering 
chuck, leaving an inch or so projecting. 
Start the lathe, and with a smooth file 
make the end very slightly convex. From 
a piece of the very finest emery paper 
cut a circle about 1 in. or so in diameter. 
With scissors cut lines radially towards 
the center, leaving intact in the middle 
a piece the same diameter as the end of 
the prepared stick of wood, Fig. 1. 

Place the paper against the wood and 
bring the cut portion over and secure 
with some stout cotton, Fig. 2. 

Now, holding the piece of brasswork 
in the right hand (it is necessary to have 
a piece of paper between the brass and 
the fingers: the grease from the fingers 
prevents lacquering afterwards), the 
work being finished to a good surface, 
tun the lathe as fast as possible, press 
the work lightly against the emery-cov- 
ered wood, moving it steadily forward 


at right angles, and a sort of shaded vein 
will be seen where the rotating emery 
has cut lightly into the brass. You may 
follow any pattern you please—say, 
work diagonally from corner to corner, 
with other veins crossing at intervals; 
but the worker will soon be able to obtain 
some very nice results, and designs will 
suggest themselves to him. 

If two or three diameters of wood are 
used, the veining may be of different 
widths. Different grades of emery may 
also be used, but anything like a coarse 
grain is useless. Do not use emery cloth, 
use only the finest emery paper, such as is 
used for polishing. 

The orthodox method is to have sticks 
of emery composition, with the ends 
shaped by an old file, as in Fig. 3. This 
is Over-wrapped with paper to strengthen. 

A stick of wood may be prepared to 
this shape, the end then dipped into thin 
glue, and afterwards fine emery powder, 
and allowed to dry. 

A composition stick may be made by 
thoroughly incorporating about equal 
quantities of resin, shellac, and fine 
emery powder, moistening with methy- 
lated spirits, forming it into a thick paste, 


Fic. ¢ 
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and ramming into a mould to dry, and 
then wrapping round with paper. 

A wood mould may be made as follows: 
Plane one surface each of two small con- 
venient pieces of wood, so that the planed 
surfaces lie perfectly flat on one another, 
fix them together by a screw at each 
corner. On the joint line, as center, drill 
three holes, so that when the pieces of 
wood are taken apart half a hole or trough 
is left on each surface; the planed sur- 
faces are the parting line. Blacklead 
these holes thoroughly, so as to prevent 
the composition’s sticking, screw together 
again, and ram in tight as much composi- 
tion as you can into each hole. When dry, 
take the wood apart, and out drop the 
sticks. Shape up the business ends with 

old knife and file. The holes may 
be 1 in. or more in length, and three- 
sixteenths, one-eighth, and one-sixteenth 
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in diameter, the last size serving for very 
small jobs. 

Commutator bars, levers of switches, 
etc., look well mottled. Do not lacquer 
any surfaces where electrical contact is to 
be made, and do not touch with the fin- 
gers. When the piece of brass to be 
lacquered is put into a clean flame (such 
as the flame of a spirit lamp) it sweats, 
and a cloud of moisture appears on the 
surface; as the metal gets hotter, this 
passes gradually away, and the moment 
it has all gone is the time to apply the 
lacquer (of course, away from the flame). 
Go over once only as evenly and smoothly 
as possible. Clean brushes, clean lacquer, 
and a light, firm hand, and all is well. 

If the first attempt is not very good, 
take off the lacquer with a clean cloth 
dipped in spirits and try again.—Model 
Engineer and Electrician. 


THE EIGHT TALLEST WIRELESS STATIONS IN THE WORLD 


Announcement was made last month 
on behalf of the Marconi Company that 
contracts had just been let for the con- 
struction of eight of the largest wireless 
stations in the world. 

After the erection of one station but 
one step will remain to jump across the 
Pacific to Japan. The receiving and 
sending stations will be 30 miles apart. 
They will be erected at Honolulu, Oahu, 
Sandwich Islands; Belinas, Cal.; Belmar, 
N.J., and along the eastern Massachu- 
setts coast. 

Following the erection of the Oahu 
plant Japan will locate a wireless station, 
and this will enable the company to 
throw messages entirely across the Pa- 
cific, a distance of 3,394 miles to the 
nearest land in Japan. 

The Marconi Company says that it 
would have planted its Oriental station 
in Manila had not the United States 
Government objected. The Government 
has a large station there and it was afraid 
the more powerful Marconi stations 
might interfere with the receiving and 
transmitting of marine messages. After 
Japan the company will erect stations 
in India and thus communicate with 
Europe, completing the circle of the globe. 

The stations, according to the an- 
nouncement, will have the highest power 


and longest range of any in the world. 
The poles will be the tallest, ranging from 
400 to 450 ft. in height. There will be 
twelve of these poles at each station, 


‘arranged in a semicircle, which will cover 


nearly a square mile. The antennae for 
these poles will be 80 miles in length and 
the grounding wires 40 miles, all under- 
ground. 

The engines of the stations will develop 
a 1,000 h.p. spark. Because of the power 
generated the receiving and sending 
stations will be located on a line 30 miles 
apart. Closer than that the electric 
splash, as it is called, would make both 
stations useless. After 30 miles the 
etheric waves roll in regular order, which 
permits other waves to pass them. 

The stations must all be attuned to 
different keys to keep them from inter- 
fering with each other and with other 
stations. Japan has a tuning system 
all its own and had the first choice of 
notes for the system, and thereafter 
the stations were permitted to choose 
such notes as had not already been 
preémpted. 

The stations will also be duplexed so 
they may send out different messages 
almost simultaneously. Four will ` go 
in such rapid succession that it will seem 
to be simultaneous. 
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CABLE NOW CLICKS MORSE MESSAGES 
Remarkable Invention of Commercial Company’s Employe Achieves It 


A man sat in a cable office in London 
the other day and sent a cable message 
to New York. That doesn’t sound re- 
markable and it isn’t. The remarkable 
part was that the man who received the 
message at this end of the cable didn’t 
have to read a waving line and translate 
its ups and downs into the dots and dashes 
of the Morse code, but instead heard the 
instrument at his elbow click off the mes- 
sage just as though it had come over a 
_ land line from a nearby town. 

A message of congratulation went 
clicking back under the ocean to the man 
in London, and then there was a lot of 
handshaking in the offices of the Mackay 
Companies. The dream of all submarine 
cable engineers which they had been try- 
ing to make come true since the first trans- 
atlantic cable was laid in 1858 had at last 
become a reality, and the long search for 
a way to operate long-distance cables by 
sound was ended. 

John Gott, chief electrician of the Com- 
mercial Cable Company since its organ- 
ization in 1884, is the man who solved the 
puzzle. His achievement was announced 
last month in the annual report of the 
Mackay Companies to its shareholders 
made by Clarence H. Mackay, president 
of the company, on behalf of the trus- 
tees. The report says of Mr. Gott’s 
achievement: 

“He has invented a device by which 
the Morse dot and dash signals can be 
used on long submarine cables, that is 
to say, messages can be sent by the or- 

land line Morse key and read on 
a Morse sounder. This invention sur- 
passes anything that has been added to 
the sub-marine cables since Sir William 
Thompson (Lord Kelvin) and Cromwell 
Varley first made the practical operation 
of long distance submarine cables possi- 
ble fifty-five years ago. 

“It is expected that Mr. Gott’s in- 
vention will make the cable service as 
flexible as the land service. It links up 
cables or land lines, or both, or alternate 
cables and land lines and is an achieve- 
ment which inventors and the foremost 
scientists in the world in cable working 
have striven to attain since the first At- 
lantic cable was laid. 


“The far-reaching effect of this inven- 
tion on all kinds of telegraph transmis- 
sion, both by land and sea, cannot at this 
time be definitely stated, but the Com- 
mercial Cable Company believes that by 
this invention it will be possible to trans- 
mit through automatic repeaters tele- 
graph signals around the world. The 
Commercial Cable Company has ac- 
quired the rights to this invention and has 
taken out patents all over the world.” 

By his invention, says the New York 
Sun, John Gott takes his place in the 

group of men who have improved 
submarine cable transmission, and when 
the next book on submarine telegraphs 
comes out he will be mentioned with the 
late Charles Cuttriss, inventor of the 
vibrator, and the late T. J. Wilmot, who 
with Cuttriss invented the automatic 
transmitters. Both of these men, like 
Mr. Gott, were engineers of the Commer- 
cial Cable Company. 

While this list of men who have wres- 
tled successfully with the difficulties of 
cable transmission problems is a short 
one, the list of failures is very long. The 
very first transatlantic cable was de- 
stroyed by forcing too powerful a current 
through it in an attempt to work the 
Morse alphabet of dots and dashes, and 
the attempts since then to do what Mr. 
Gott has succeeded in doing have been 
numberless. 

Even the great Edison failed in an 
attempt to apply the land-wire system 
to the cables. Some years ago he took 
what was considered a very promising 
automatic Morse arrangement to Eng- 
land and in the course of his experiments 
tried to send the dot and dash code 
through a cable about 1,000 miles long 
coiled ina tank. Dot and dash messages 
are recorded on a tape as well as an- 
nounced by the click of the sounder. 

When Mr. Edison signalled a “dot” 
at the sending end it came out on the 
receiving tape in a mark 28 ft. long. Mr. 
Edison laughed as he contemplated that 
superdot. He acknowledged that he had 
not been very successful, and added: 
“I thought that dot was never going 
to end.”’ 

The explanation of the experts is that 
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the cables don’t discharge their current 
quickly enough for the system that Mr. 
Edison tried and so hung on to the dot 
altogether too long. Mr. Gott found a 
way to avoid that trick of the cables and 
the dots and dashes that come over the 
Commercial Cable Company’s lines are 
as clear-cut as those on short-distance 
land wires. 

But Mr. Gott’s invention has just been 
born, and, although other people were 
experimenting during all the years since 
that first attempt burned out the Atlantic 
cable, they weren’t allowed to experi- 
ment on the cables themselves, and other 
systems had to be used. The first of 
these, invented by Sir William Thom- 
son, was the Thomson reflecting gal- 
vanometer, commonly known as the 

This instrument consisted of a coil of 
fine wire in the hollow center of which a 
tube carrying a tiny magnet suspended 
at right angles by a silk fiber was inserted. 
On the face of this magnet a small mirror 
of about 14 in. diameter was cemented. 

A beam of light thrown on this mirror 
was reflected on a scale placed at some 
distance from the instrument and the 
signals, made up of the flashes of light 
thrown from the mirror to right or left 
of a zero line, were read on this scale. 
Since a wire through which a current is 
passed possesses for the time being prop- 
erties similar to those of a magnet, the 
mirror was acted upon by every current 
passed through the cable line into the 
coil windings. 

It was not an easy job for eyes or 
nerves to keep track of the flashes of the 
mirror, but some operators became very 
expert at it, and in the cable world they 
still boast of some of the wonderful stunts 
done by the mirror men. The man who 
received these literal flashes from the 
cable read aloud to an assistant his trans- 
lation of the movements of the beam of 
light and the assistant wrote the words 
down on the message forms. They will 
tell you in the cable offices that the mirror 
method was fast, but it had one great 
defect—there was no permanent record. 

Sir William Thomson overcame that 
difficulty and the ‘‘mirror’’ was replaced 
by the siphon recorder, the instrument 
now in use, and which Mr. Gott’s inven- 
tion will in turn replace. In the siphon 
recorder a light coil of wire is suspended 
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in the field of a powerful magnet and the 
movements of the coil in response to the 
current sent through the cable are re- 
corded on a narrow paper tape passed 
in front of a fine glass siphon attached 
by silk fibers to the suspended coil and 
dipping into an ink-well. 

e business end of the siphon traces 
in ink a line on the tape, and this line goes 
up and down in response to the move- 
ments of the coil from side to side in 
response to a change in the polarity of 
the current. This makes a wavy line 
something like the graphic charts used 
to portray statistics of all sorts. When 
a peak of the line sticks up above a fixed 
point that means a dot, and a valley is 
a dash. It takes a keen eye and long 
training to pick out readily and accu- 
rately the slight differences produced 
when two or more dots or dashes come 
together, but a permanent record is made, 
and that was a big step forward in cable 
message science. 

Still, at best the deciphering of the 
signals of either the old fashioned re- 
flecting galvanometer or the modern 
siphon recorder was difficult and the 
signals could only be sent from cable 
office to cable office. Now with Mr. 
Gott’s invention anyone who can read 
Morse code as clicked out by the receiver 
or recorded in printed dots and dashes 
on the tape will be able to handle cable 
messages and it looks as though some of 
the mystery attached to the old time 
method of cable transmission has de- 
parted. 

But Mr. Gott’s system does a great 
deal more than increase the accuracy 
and swiftness of cable message trans- 
mission. It hitches up the cables with 
the land wires so that very soon your 
cable message filed with the Commercial 
in an inland town or at San Francisco 
for transmission to an inland point in 
England will go right through without 
human agency except at the transmis- 
sion and receiving points. With the 
siphon recorder, the message received 
over the land wire must be read by the 
cable operator, who sends to the cable 
operator on the other side of the ocean, 
who in turn hands the message over to 
another man to be sent on along the land 


wires. 
The Gott system will cut down the 
(Continued on page 248) 
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GEAR WHEELS AND GEARING SIMPLY EXPLAINED—Part II 


ALFRED W. MARSHALL, M.I.MECH.E., A.M.I.E.E. 


Gearwheels can be made in the form 
of a ring with teeth inside the circumfer- 
ence instead of outside. Such wheels 
are called internal or annular gearwheels. 
Such a wheel can obviously gear only 
with another which has external teeth, 
and is smaller in diameter, because the 
second wheel is placed inside the first. 
These wheels are calculated and set out 
according to the diameters of their pitch 
circles, as in the case of external toothed 
gears, the pitch circle of the pinion P 
being inside that of the wheel W, Fig. 15, 
and touching at the pitch point. If the 
diameter of the pitch circle of the wheel 
W is four times that of the pinion P, the 
latter will make four revolutions for one 
revolution of the wheel, and soon. The 
numbering and proportions of teeth apply 
as in the case of external gears. Cycloidal 
or involute curves can be used for the 
shape of the teeth. If cycloidal curves 
are used, they will be transposed in the 
case of the teeth of the wheel. The curve- 
generating circle for the faces of the 
teeth will roll inside the pitch circle, and 
therefore produce a hypocycloid, and that 
producing the flanks will roll outside the 
pitch circle and therefore produce an 
epicycloid (see Fig. 16). An internal 
gearwheel can engage with several pin- 
ions simultaneously. In such an in- 
stance the curve-generating circle for 
all the teeth should have a diameter equal 
to half that of the pitch circle of the 
smallest pinion. ‘There is an important 
difference between the working of an 
internal and external pair of toothed 
wheels. If the wheels are external, they 
rotate in opposite directions, but if in- 
ternal, they rotate in the same direction, 
as indicated by the arrows, Fig. 15. 


Pitch poinh 


IN 
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Fig. 15 


Fig. 16 


If the teeth are made as sofar explained, 
with a part projecting beyond the pitch 
circle as well as a part inside it, any pair 
will come into contact as they approach 
the line of centers, and this contact will 
be maintained to some distance after 
they have passed the line of centers. For 
example, a pair of wheels A B, Fig. 17, is 
in gear. The teeth of wheel A come into 
contact with those of B to the left of the 
line of centers X Y, the wheels rotating 
in the direction indicated by the arrows. 
They are then said to be engaging. After 
passing the line of centers they are said to 
be disengaging. The contact is main- 
tained for some distance, but finally 
ceases as each pair of teeth passes out of 
gear. The distance through which they 
make contact when engaging is called 
the arc or angle of approach, and that 
through which they move when dis- 
engaging is called the arc or angle of 
recess. The actual path followed by the 
contact point is a curve in the case of 
cycloidal teeth, which consists of arcs of 
the tooth-generating circles C C, Fig. 17, 
any particular tooth commencing to 
make contact at a point in one circle, 
and leaving contact at a point in the 
other circle, as indicated by the full lines. 
In the case of involute teeth the path of 
tooth contact is along a straight line, 
such as LC, Fig. 14, commencing inside 
one pitch circle and ceasing inside the 
other pitch circle. 
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The teeth of gear wheels rub together 
while in motion, causing friction and 
wear of the surfaces. It is reduced by 
designing the teeth so that the path of 
contact is as short as possible. The 
friction which takes place during engage- 
ment in the arc of approach—this would 
be to the left of X Y, Fig. 17—is con- 
sidered to be more detrimental than that 
which takes place during engagement in 
the arc of recess—this would be to the 
right of X Y, Fig. 17. The teeth rub 
to greater disadvantage when coming 
into contact than when disengaging. On 
this account designers of wheel gear in 
which it is of great importance that 
friction and wear should be eliminated 
as much as possible, such as watch and 


clock gearing, have favored teeth which 
only make contact when they have 
reached the line of centers. Engaging 
friction is thus reduced to a minimum. 
This action will be accomplished if the 
driven-wheel teeth are made without 
points—that is, they should not have a 
part which projects beyond the pitch 
circle. For example, wheels having com- 
plete teeth, such as Fig. 17, come into 
engagement before the line of centers 
X Y. At this stage the flanks of teeth 
on wheel B make contact with the faces 
of the teeth on wheel A, assuming B is 
the driver. After passing the line of 
centers the faces of teeth on wheel B 
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make contact with the flanks of the teeth 
on wheel A. Therefore, if we desire 
that contact shall only be made after 
the line of centers, the points of the teeth 
on A should be removed. It follows 
from this that the roots of the teeth on B 
will not be required, and as the engage- 
ment is only to take place at, or after, 
the line of centers, B must be the driver. 
If A be the driver, the engagement will 
take place only after the line of centers, 
which is the condition in this instance 
to be avoided. The teeth having points 
are therefore to be put on the driver, 
and those having no points are to be upon 
the follower. If cycloidal teeth are used 
(they should be used), the curve of those 
upon the driver will be an epicycloid, 
and that of the teeth upon the driven 
wheel a hypocycloid. This leads to two 
distinct forms of teeth for the driven 
wheel. If the curve-generating circle 
is made to have a diameter equal to the 
radius of the pitch circle of the driven 
wheel, the hypocycloid becomes a straight 
line (as previously explained), and the 
teeth have merely straight radial lines 
for the shape of their flanks. In the 
second case the curve-generating circle 
is made to have a diameter equal to that 
of the pitch circle of the driven wheel; 
the hypocycloid then becomes a point 
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and the teeth may be pins projecting at 
a right angle to the side of the wheel. 
This is the only instance in which the 
hypocycloid formed by a generating circle 
of such a proportion to the pitch circle 
is used for wheel teeth. 

When the curve-generating circle is 
made of a diameter equal to that of the 
pitch circle in which it rolls, and the 
hypocycloid becomes a point, some prac- 
tical modification is necessary, use 
the teeth are, theoretically, merely points, 
which, according to Euclid’s definition, 
have no parts nor magnitude. Obviously 
the teeth must have some thickness, and 
they become pins as a practical construc- 
tion. Fig. 18 is a diagram showing the 
teeth of a pinion P as points, being the 
hypocycloid we have produced by using 
a curve generating circle having a diame- 
ter equal to that of P. The teeth on 
the wheel W are entirely outside the 
pitch circle, and the faces are epicycloids 
produced by rolling the circle which has 
generated the point teeth of P upon the 
pitch circle of W. To make a practical 
working construction we fit cylindrical 
pins to P to form teeth. This is quite 
justifiable, as a circle is the equivalent 
of a point, and therefore in the particular 
instance is logically a hypocycloid. The 
teeth on W as originally formed to engage 
with points are represented by dotted 
lines, Fig. 19. If we enlarge the points 
and give them a sensible diameter so that 
they become pins, it will be necessary to 
cut away some portion of the teeth of W 
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to provide room for the pins to engage 
between the teeth; as already explained, 
we may not alter the distance between 
the centers of the wheels. Space for 
the pins is provided by cutting away a 
portion equal to half the diameter of one 
of the pins from each face of a tooth along 
a line parallel to the original curve of the 
face. This will leave the teeth with the 
size and shape as indicated by the full 
lines, Fig. 19, the curves still being epi- 
cycloids. To complete the clearance 
space a semi-circular space is cut away 
below the pitch line of W between each 
two pairs of teeth. This procedure may 
be understood by imagining the pin to be 
a milling cutter moving with its center 
coinciding with the original lines of the 
teeth, and thus cutting away the amount 
of metal necessary to allow the ping to 
engage. In such a gear, if W is the driver, 


Fig. 22 


the engagement of the teeth of the pair 
of wheels will take place almost entirely 
after the line of centers. As this is really 
the object for which the peculiar arrange- 
ment is designed, whenever it is used the 
wheel having the projecting teeth is al- 
ways made to drive the one which is 
provided with pins. If the pins are 
made to drive the teeth, the engagement 
takes place before the line of centers, 
and the object of the design is lost. Gears 
of this kind may also be made in the form 
of a rack and pinion. The arrangement 
is much used in clockwork, the wheels 
with the pins appearing in the familiar 
form shown by Fig. 20; it is called a 
lantern pinion. In the main train of 
wheels of a clock the driving force passes 
through the gearing from the great wheel 
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which is driven by the spring or weight 


to the escapement. The wheels, there- 
fore, drive the pinions, and the latter 
can be provided with pins as teeth, hence 
the extensive use of lantern pinions for 
clockwork. They have incidentally the 
advantage of being very strong and 
durable. 

_ It is possible to design a pinion, also, 
to engage after the line of centers, with 
teeth having radial flanks. The number 
of teeth must be at least ten, and it may 
be necessary to cut the spaces between 
the teeth of the pinion with extra width. 
There would thus.be a certain amount 
of play between the wheels, which would 
be permissible in clock-gearing where the 
teeth move slowly, and are kept in con- 
tact by a steady, constant pressure. 
Though the teeth of such pinions need 
not project beyond the pitch circle, they 
are usually made with a round end pro- 
jecting beyond the pitch circle by an 
amount equal to half the thickness of the 
tooth, to ensure smooth engagement as 
the teeth come into action. Clock and 
watch gearing require large wheels driving 
very small pinions, and work under special 
conditions. Anybody contemplating the 
construction of time-keeping or similar 
mechanism. should consult a treatise on 
clock and watch gearing. The principles 
upon which the teeth of the wheels are 
constructed are, however, precisely those 
which govern the design of wheel-gearing 
for machinery in general. Smooth action 
is very important, therefore the teeth 
must be of correct design to preserve 
the relative velocities of the pitch circles. 
Practical modifications would be intro- 
duced to meet the peculiar conditions 
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of clock gearings. For example, the 
spaces at the roots of the teeth of W, 
Fig. 19, would probably be cut somewhat 
deeper than indicated, and rectangular 
instead of semicircular, the sides being 
radial lines. The teeth of W would be 
of less width than the spaces between 
the pins on P, this amount of play per- 
mitting engagement to take place at or 
very near to the line of centers. The 
best length for the teeth of W would 
probably be found by experiment. 

A rack and pinion gear may be con- 
sidered as a pair of toothed wheels, one 
of which, the rack, has a pitch circle of 
infinite radius—that is, it is a straight 
line. The teeth can, therefore, be shaped 
according to the principles already ex- 
plained. Provided the rack is made of 
sufficient length, the pinion can be made 
to give any desired number of revolutions 
for one stroke of the rack or the rack to 
move any desired length of stroke for 
one revolution of the pinion. The gear 
is to be planned according to the principle 
used for designing a pair of toothed 
wheels. The pinion P is represented 
by its pitch circle, and the rack R by a 
pitch line, Fig. 21, which is really the 
pitch circle of a second wheel stretched 
out to form a straight line. They touch 
one another at pitch point x. The pin- 
ion may drive the rack, or, conversely, 
the rack may drive the pinion. As with 
a pair of wheels, the teeth should be of 
such a shape that the relative velocities 
of the pitch circle and line are maintained. 
The length of stroke which the rack will 
make for one revolution will depend upon 
the diameter of the pitch circle of the 
pinion. When planning a rack and pin- 
ion, therefore, the positions of the pitch 
circle of the pinion and pitch line of the 
rack should be determined first without 
regard to the teeth of either. The dis- 
tance which the rack will move for one 
revolution of the pinion will be equal to 
the circumference of the pitch circle of 
the pinion. Thus, if the diameter of 
the pitch circle of the pinion be 4 in., 
the rack will move 12% in. for each 
revolution of the pinion. Conversely, 
if the rack drives the pinion, the latter 
will be rotated one complete revolution 
if the rack be moved through a stroke of 
1214 in., and so on. 

If the rack or pinion are to be indis- 
criminately driver or follower, the teeth 
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should be partly formed outside the pitch 
lines and partly inside, as in the case of a 
pair of wheels. The curves of the teeth 
of the pinion will be as follows—the faces 
epicycloid and the flanks hypocycloid. 
The curves of the teeth of the rack will 
be as follows—the faces cycloid, and the 
flanks cycloid also, because in each in- 
stance the curve-generating circle is 
rolled upon a straight line, Fig. 22; the 
diameter of this generating circle may 
be anything not exceeding the radius of 
the pitch circle of the pinion, and the 
same generating circle can be used to 
form the whole of the curves. If a set 
of wheels is required of different diameters 
and numbers of teeth, any one to work 
with the rack, the generating circle should 
be equal to the radius of the pitch circle 
of the smallest wheel. The pitch of the 
teeth is measured on the circumference 
of the pitch circle of the pinion and along 
the pitch line of the rack. It may be 
expressed as diametrical pitch in terms 
per inch of the pitch circle diameter of 
the pinion, as previously explained; it 
will thus also apply as pitch in number 
of teeth per inch length of the rack. 
When the curve generating circle has a 
diameter equal to the radius of the pinion 
pitch circle the teeth of the pinion will 
have straight radial lines for the flanks, 
as previously explained, and the rack 
teeth will have curved lines for both faces 
and flanks, the curves being a cycloid. 
The teeth of the rack may, however, be 
made to have straight radial flanks. As 
the radius of a straight line is of infinite 
length, the flanks of such teeth will be 
straight lines perpendicular to the pitch 
line. The faces will be a cycloid formed 
bythe generating circle, which produces 
the straight radial flanks of the pinion. 
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Pins aes hypocyclord 
Fig. 25 


The faces of the pinion teeth, however, 
should not be an epicycloid curve, use 
they should be produced by the generating 
circle which has produced the so-called 
radial flanks of the rack. But this circle 
is one of infinite radius—in fact, it is a 
straight line. Therefore, the faces of 
the pinion teeth should be curves pro- 
duced by rolling a straight line upon the 
circumference of the pitch circle; the 
curve should thus be an involute of the 
pitch circle of the pinion, Fig. 23. 

The rack of the pinion may be fitted 
with teeth in the form of pins on the prin- 
ciple explained with reference to Figs. 
18 to 20. As in the case of a wheel and 
pinion, the pin teeth should be on the 
follower and not on the driver. If they 
are placed upon the pinion, the rack 
should therefore be the driver; if they are 
placed upon the rack, the pinion should 
be the driver. The pins represent a 
hypocycloid produced by a curve gen- 
erating circle having a diameter equal 
to that of the pitch circle of the wheel 
upon which they are placed. Therefore, 
if they are placed upon the pinion, the 
teeth of the rack will be formed by a 
cycloid curve produced by a point on 
the pitch circle of the pinion when it is 
rolled upon the pitch line of the rack. 
The rack teeth will be composed of the 
part which projects above the pitch line, 
so that they will have faces only and no 
flanks, Fig. 24. If the pin teeth are 
placed upon the rack, they represent, as 
before, a hypocycloid produced by a curve 
generating circle having a diameter equal 
to the pitch circle upon which they are 
placed. In this case the pitch circle is 
a straight line, therefore the curves of 
the teeth of the pinion should be produced 
by rolling a straight line upon its pitch 
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Fig. 26 
The curve thus produced will be 


circle. 
an involute of that pitch circle. The 
teeth of the pinion are, therefore, shaped 
to an involute curve, and consist of the 
part which projects beyond the pitch 
circle, no flanks being required, Fig. 25. 
Gears on this principle should work very 
smoothly if properly made, as the friction 
between the teeth takes place almost 
entirely after they have passed the line 
of centers. Theoretically, the pin teeth 
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are points, as in Fig. 18; the spur teeth 
of the driver are cut away to allow for the 
thickness of the pins, as previously ex- 
plained with reference to Fig. 19. 

The teeth of both rack and pinion may 
be formed on the involute principle, 
either to be indiscriminately the driver. 
In this instance the teeth of the pinion 
have both faces and flanks formed by one 
curve, namely—an involute formed by 
rolling the pitch line of the rack upon a 
suitable base circle, Fig. 26. The teeth 
of the rack must also be an involute in 
theory. But the involute of a circle of 
infinite radius is a straight line. The 
teeth will therefore be formed of a straight 
line for both faces and flanks, and the line 
should be inclined so that it is a tangent 
to the curve of the teeth of the pinion. 
As in the case of a pair of wheels, the 
pitch circle of the pinion and pitch line 
of the rack must be in contact, or the 
relative velocity will not be kept con- 
stant except when the teeth are formed 
upon the involute principle. 


(To be continued) 


PATTERN-MAKING METALS 


Metal is used for making patterns in 
place of wood on account of its greater 
durability, the fact that it keeps its shape 
better, and also on account of the fact 
that more complicated designs can be 
executed than in wood. Among wooden 
patterns we find two materials used: 
pine for the heavier and more common 
patterns, and mahogany for the more 
expensive and more delicate patterns, 
and especially for those which will be 
in almost constant use. 

Turning to metal pattern-making, we 
find an almost infinite variety of metals 
used. Where but few metal patterns 
are used in a shop, and the work is not 
extremely exact, so that slight variations 
in the size of pieces do not make much 
difference, it is common practice to pour 
the metal patterns from any metal which 
is being used in the foundry at the time. 
Castings which are made in this hazard- 
ous fashion are usually finished in the 
same happy-go-lucky way (says H. 
Malone in the Pattern-maker), and the 
castings made from these patterns cer- 
tainly show it. 

The different metals used for making 


patterns may be divided into iron and 
alloys. The alloys may be again sub- 
divided into hard and soft alloys, or into 
brasses, bronzes and white metals. 
Taking up iron first, we find that cast 
iron is very extensively used for patterns, 
especially for large moulding machine 
patterns. It has the advantages of 
cheapness and ability to keep its shape— 
that is, it is not only stiff so as to resist 
bending, but it is hard enough to resist 
any ordinary bruises. The iron for cast- 
ing patterns should be what is known as 
a close-grained gray iron, suitable for the 
general run of light machinery castings. 
Master-patterns are usually made in 
wood, and the necessary double shrinkage 
allowances made. If the pattern is to be 
of exact size, it is also necessary to make 
the finish allowances in the master-pat- 
tern. The pattern casting is then taken 
to the machine shop and finished either 
by machining or filing. All pattern- 
makers know that iron rusts very readily, 
and this is the greatest objection to the 
use of iron castings, as they must of 
necessity be in contact with the damp 
sand when in use. To protect the surface 


ELECTRICIAN AND MECHANIC 


of the iron from corrosion, a number of 
different methods or devices are used. 
Sometimes the finished surface is rusted, 
either by dampening with salt water and 
allowing it to rust, or by dampening with 
water containing acid or sal-ammoniac. 
The pattern is then warmed to dry it 
thoroughly, and the extra rust brushed 
off with a soft brush. It takes several 
hours for the rust to penetrate deep 
enough to make a good surface, and in 
- Many cases the castings are left over 
night. After the surplus rust has been 
brushed off, the castings are usually given 
a coating of wax; sometimes this is ac- 
complished by heating the pattern and 
applying beeswax, after which the surplus 
is scraped off and the surface rubbed 
down smooth. 

Iron patterns require considerable care 
in the storage and maintenance, as if 
they are neglected for even a few days 
they are liable to rust seriously, and if 
there are any loose pieces or pins they 
are liable to rust fast. 

As stated, iron patterns are frequently 
used where relatively large work is to be 
made. If such patterns were cast solid 
they would be extremely heavy to handle, 
and consequently they are generally cast 
hollow. Here, again, the nature of cast 
iron lends itself very well indeed to the 
necessities of the case; on account of 
the stiffness of the metal very thin pat- 
terns can be made, especially when any 
os surfaces are supported by suitable 
ribs. 

Cast-iron patterns are not suitable 
for small, light work for several reasons. 
One reason is that it is difficult to form 
delicate and complicated outlines in 
cast iron, and to prevent these from be- 
coming injured through the corrosion of 
the metal. 

Very frequently, indeed, an order comes 
into the foundry for quite a large number 
of castings, for which only one pattern 
is furnished. Where the pieces are small, 
the pattern can frequently be used for a 
master-pattern from which to make a 
number of other patterns, thus enabling 
the foundryman to turn out the work 
much more rapidly. One of the white 
metals is generally used for producing 
such patterns as this. An alloy com- 
monly used is made of equal parts of tin 
and zinc. This alloy will shrink only 
about Ys in. per foot, and hence, espe- 
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cially in the case of small castings, there 
will be practically no difference between 
the size of the master-pattern and the 
other patterns made from it—in fact, in 
some cases the shaking of the master- 
pattern enlarges the mould to such an 
extent that the other patterns are actu- 
ally larger than the master-pattern, and 
may require trimming down. 

The alloy composed of equal parts of 
tin and zinc is rather soft, bends fairly 
easily, and is liable to injury. To over- 
come these difficulties, some pattern- 
makers prefer to use an alloy composed of 
85 per cent. tin and 15 per cent. anti- 
mony. This is quite an expensive alloy, 
but is surprisingly stiff and hard, and 
so makes a fairly good metal for a gate 
of patterns from which only a relatively 
small number of castings are required. 
The shrinkage of the tin-antimony alloy 
mentioned is about 16 in. per foot, but 
in small work the rapping of the master- 
pattern will more than compensate for 
this. 
In brass foundries the tin-zinc alloys 
are very largely used for temporary pat- 
terns on account of the fact that the old 
patterns can be melted down and used 
in making any alloy containing the above- 
mentioned metals. The tin-antimony 
alloy is not as good for brass foundries 
on account of the fact that antimony is 
not wanted in many standard alloys. 

When aluminium first came into use, 
everyone thought it would make very fine 
patterns; but its use has not been so 
extensive as was hoped for. There are 
several reasons for this, one being that 
aluminium will not solder as other metals 
do. For the oxide of aluminium which 
forms on the surface cannot be dissolved 
by any of the ordinary fluxes, nor can it be 
reduced by the aid of any fluxing agent 
known; so it is practically impossible to 
get any solder to adhere to aluminium. 
White metal containing aluminium in any 
considerable proportions, and, in fact, in 
relatively small proportions, partakes 
of the nature of aluminium to such an 
extent that it cannot be soldered. It 
will readily be seen that this defect will 
rule out aluminium and aluminium alloys 
for use as pattern metals in most cases. 
Another great disadvantage of aluminium 
is that it cannot be melted in an iron pot, 
nor can it be melted and poured as readily 
as ordinary alloys, and hence it requires 
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a regular melting furnace, and the ser- 
vices of an experienced melter. The 
other white metals mentioned can all be 
melted in iron pots with comparatively 
little deterioration of the quality of the 
metal. 

A soft white alloy used by many pat- 
tern-makers is made by taking standard 
Babbitt-metal as a base, the metal being 
made in the following proportions: Bab- 
bitt-metal, 1 lb.; tin, 1 lb.; lead, 1 Ib. 
The standard or original Babbitt is com- 
posed of tin, 50 lbs.; copper, 2 lbs.; an- 
timony, 4 lbs.; or, in other words, 89.3 
per cent. tin, 3.6 per cent. copper, and 
7.1 per cent. antimony. Another author- 
ity gives the following composition for the 
original Babbitt: 83.3 per cent. tin; 8.3 
per cent. copper, and 8.3 per cent. lead. 

It will readily be seen that the effect 
of using Babbitt in the pattern alloy is 
to add a small percentage of copper and 
antimony, both of which have a tendency 
to harden and stiffen the metal. The 
large percentage of lead, however, makes 
the working of the metal easy. 

One advantage of the softer white 
metals is that they are soft enough to 
be chipped, filed, or scraped with ease, 
and this greatly reduces the work neces- 
sary in making patterns. Not one of the 
white metals is stiff enough to give good 
service as gates: the antimony-tin alloy 
mentioned is sometimes used in cases 
where the gates are cast on the patterns 
for a temporary job; but in practically 
all cases white metal patterns should 
be provided with gates made from cast 
or rolled brass. Hand-rolled brass is to 
be preferred for this, on account of its 
greater density and consequent stiffness. 

There is one advantage in using a 
white-metal pattern, even where a con- 
siderable number of castings are to be 
made—that is, in the case of experimental 
work a wooden pattern can be made, a 
few castings produced from it, and the 
necessary tests made. If the casting 
is found suitable for the purpose for which 
it is intended, a white-metal pattern can 
then be cast from the wooden pattern, 
and, owing to the small shrinkage of the 
white metal, this pattern will serve for 
making all future castings. If the pat- 
terns were to be made from brass or 
bronze, in many cases it would be neces- 
sary to make a wooden pattern, as brass 
or bronze shrinks more than the desired 
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pattern. It will readily be seen that in 
such a case as this the use of the white- 
metal pattern for permanent work saves 
the cost of one wooden pattern. 

For patterns for continual use, as, for 
instance, on standard work, brass or 
bronze patterns have become almost 
universal. They have the following ad- 
vantages: They are stiffer than white- 
metal patterns, the gates can be cast with 
the patterns, and in some cases both 
gates and runners can be cast together, 
thus making a very much better and 
stronger job. The surface of brass resists 
the scouring action of the moulding sand 
better than the white metals, and also 
draws from the mould more freely. A 
good grade of bronze or gun-metal is 
very much superior to brass, and hence 
gun-metal or bronze makes the best pat- 
terns. A good standard gun-metal 1s 
composed of 32 parts copper, 1 part zinc, 
and 3 parts tin. A good bronze may 
be made with the following proportions: 
16 parts copper, 1 part tin, 1 part zinc, 
l part lead. The exact composition 
of either of these alloys, however, 1s not 
an absolute essential; a good high-grade 
gun-metal or bronze will certainly make 
the best pattern metal available. Com- 
mon yellow brass, which is composed of 16 
parts copper, 8 parts zinc, and 1% part 
lead, is frequently used as a pattern 
metal. As already stated, when any of 
these metals is used, it is necessary first 
to make a pattern from which the metal 
pattern is to be cast. If the piece is 
large or chunky, this pattern may be 
made of wood; while if it is delicate in 
design, the master-pattern should be made 
of brass or bronze, sheet metal being gen- 
erally employed for this purpose. The 
highest grade of bronze or gun-metal 
patterns needs no lacquer to make it draw 
from the sand freely. High-grade bronze 
patterns are frequently finished by chas- 
ing. This is especially true in the case 
of art work or leaf designs.—Model En- 
gineer and Electrician. 


' The.Russian duma has been asked to 
appropriate $515,000 for the erection 
and equipment of wireless stations on 
the Kara and White Seas. The project 
is intended to insure telegraphic com- 
munication via the Arctic Ocean between 
the northern and western parts of Siberia 
and St. Petersburg, Russia. 
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SHOWING THAT TWO CURRENTS CAN BE SENT ALONG ONE WIRE 
SIMULTANEOUSLY 


G. G. BLAKE 


The following is a description of a 
simple way of demonstrating the prin- 
ciples of a system invented by Edison 
for telegraphing to and from trains while 
i motion by means of currents of high 
voltage, induced on the outer surfaces 
of existing telegraph lines which run 
parallel to the railway, without inter- 
fering with any messages already being 
transmitted along them. 

Fig. 1 shows the general arrangement 


Every time the Morse key G is pressed, 
a current of low voltage will travel along 
the wire K from the battery through the 
galvanometer, causing its needle to be 
deflected. 

C represents the high-voltage trans- 
mitter, which consists of a battery or 
accumulator, which is connected to the 
primary of a small induction coil H 
through a Morse key J. One of the 
secondary terminals of this coil is earthed 


of the apparatus. I will first describe 
the low-voltage transmitter and receiver. 

The transmitter A consists simply of a 
battery of one or two dry cells F, one 
terminal of which is earthed at E by 
connecting it to a gas or water pipe. 
The other terminal is connected to a 
Morse key G, and then by wire O to N, 
where it is fastened to the end of a piece 
of e gauge well-insulated electric light 
cable; the end M of this cable is in turn 
connected to a length of bare 46 wire K, 
along which the two currents are to 
travel. The other end of K is connected 
at L to another piece of well-insulated 
Ye cable. 

A wire is fastened to this at P, which 
leads to the receiver B; this consists 
simply of a galvanometer, the other ter- 
minal of which is earthed at Q. 


at S, while the other is connected to a 
piece of brass tube 7, through which 
the insulated wire MN passes. 

The receiver D is an ordinary tele- 
phone, one terminal of which is earthed 
at W, while the other is connected to a 
piece of brass tube U, which encases the 
insulated wire PL. 

When the Morse key J is pressed, the 
brass tube T is charged with a current 
of very high voltage, which, by induction, 
creates a high-voltage current on the 
wire NM KLP, and this wire in its turn 
sets up a second induced current on the 
tube U, which passes to earth through 
the telephone D, causing its diaphragm 
to vibrate, and so giving an audible signal. 

Now, after having made the nec 
connections and tested both the high- 
and the low-voltage currents separately 
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to see that they both work properly, it 
will be found that if the two transmitters 
are worked simultaneously, both the 
currents will travel along the wire K 
without in any way affecting each other, 
and both of the receivers will be affected 
by their own transmitters only. 

The explanation of this experiment 
probably is that low-voltage currents 
travel practically along the whole sec- 
tion of the wire, while the high-voltage 
currents travel only on its surface. 

Fig. 2 shows how the brass tubes U 
and T are fitted up. 

A and B are two small blocks of wood 
3x2x2 in., through the center of each 
of which is bored a hole, through which 
the brass rod CC passes; this is 54 in. in 
diameter and about 20 in. long. On the 
center of this rod is soldered a terminal D. 

The insulated wire MN (which is of 


“Ye gauge) passes through holes in two 
india-rubber corks which are fitted into 
each end of the tube. 

The two wooden blocks A and B are 
glued to two small pieces of thin plate- 
glass 3 in. square, G and H, which serve 
as insulators, and these two pieces of 
glass are in turn glued to a wooden base- 
board K. 

Fig. 3 shows the construction of a 
simple form of Morse key suitable for 
this experiment. A is a small block of 
wood, on which is fastened a short piece 
of steel clock-spring B connected to 
terminal T, and a small brass plate C 
connected to terminal U. P is a small 
wooden knob, which is fastened to the 
end of the clock-spring by a round- 
headed brass screw, the head of which, 
when the spring is pressed down, touches 
the brass plate C. 

Fig. 4 shows a simple way of fitting up 
a suitable galvanometer for this experi- 
ment. 

A is a magnetized sewing needle sus- 
pended by a single thread of silk, the 
north end of which hangs between the 
poles of an electromagnet B (the magnet 
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from an old electric bell would do nicely); 
C is a short piece of wood, through the 
center of which passes a screw; this holds 
the magnet in position. Now, if a cur- 
rent be passed through the coils of the 
magnet (see Fig. 5) the south pole will 
attract the needle, while the north pole 
of the magnet will repel it, so that the 
needle will at once swing to one side or 
the other, according to which way the 
current is passing. 


Explosive Rock 


The danger. of explosion in mines is not 
entirely confined to inflammable gases, 
carelessly managed fuses, and neglected 
charges or cartridges. It has been ob- 
served that in lead mines some of the 
slate rocks are likely to burst on being 
scratched with a pick. The explosion is. 
supposed to be due either to gases in- 
closed in the rocks, or to molecular strains. 

Not long ago a severe explosion of slate. 
rock occurred in a mine at Hillgrove, 
New South Wales, and the shock was felt 
for a mile or two over the surrounding 
country. In this instance, it is believed 
that the rock wall where the explosion 
occurred was subjected to a mechanical 
strain. 


Locks, Bolts and Bars 


The Egyptian lock, states the Iron- 
monger, was an assemblage of wooden 
pins or bolts. It is possible that this 
suggested to Burmah his remarkable 
invention. The Roman lock was prac- 
tically a padlock, and it seems probable 
that the key was of Greek origin. In 
Latin countries the locksmith never 
confined himself to mere door furniture. 

At the very beginning—as nowadays. 
in France—his art embraced all the 
wrought ironwork which serves to close 
and secure our dwellings, from a monu- 
mental garden gate and railings to a 
simple latchkey. The art reached its 
apogee about the fifteenth or sixteenth 
century, so far as the former class of 
work was concerned. 

Some mediaeval specimens—the hinges. 
of the doors at Notre Dame, for instance 
—are so remarkable that envious and 
humorous contemporaries have not failed 
to hint that the smith who executed them. 
must have sold his soul to the devil. 


ELECTRICIAN AND MECHANIC 


237 


INDUCTION MOTORS AND HOW THEY WORK.—Part II 
NORMAN E. NOBLE 


The motor we have considered so far, 
Fig. 10, is a two-phase two-pole motor, 
from which we get a rotor speed of nearly 
3,000 revolutions per minute; this is 
rather a high speed, from a mechanical 
point of view. So we will now consider 
means for reducing it. We could, of 
course, supply the motor from a lower 
frequency, say 25 cycles per second in- 
stead of 50; this would reduce the speed 
to 1,500 revolutions per minute. But this 
is not always convenient, hence the only 
alternative is to produce more poles in 
a revolving field. This can be done 

by winding more coils on the stator, as 
in Fig. 12, which represents the necessary 
slots in stator, to produce a four-pole 
field, or two slots per pole; we could have 
more slots per pole, but this example will 
serve our purpose. The full lines repre- 
sent one phase, and the dotted lines the 
other phase; each of the two coils form- 
ing one phase is wound so as to produce 
like poles in that part of the stator they 
embrace. When the current in the coils 
AB and CD is a maximum, we should 
get a magnetic field, as shown by the 
letters NN, these causing consecutive 
poles S S to appear, as indicated in Fig. 12. 
When the current in these coils has dimin- 
ished to zero, the current in the coils EG 
and FH would be a maximum, and 
would produce magnetic fields N iN 1» 
giving consecutive poles Sı Sı. It is 
therefore evident that the stator field 
will move one-eighth of a revolution dur- 
ing a quarter of a period variation of the 
currents, or one revolution of the field 
to two periods variation of the currents. 
Therefore, for 50 periods per second 
supply, we get a rotor speed of practically 


Fig. 13. 


1,500 revolutions per minute. We could 
by increasing the number of poles still 
further reduce the field speed; therefore, 
the rotor speed. For instance, a six-pole 
field would give 1,000 revolutions per 
minute, and an eight-pole field 750 revo- 
lutions per minute, and so on; this is, 
of course, reckoning on a supply of 50 
periods per second. 

As pointed out before, induction motors 
can be made to run a three-phase supply, 
that is, each current differing in phase 
by 120 degrees, Fig. 6. If these currents 
were passed through the three coils (120 
degrees apart), as shown in Fig. 13, each 
coil oe similarly lettered to the phases 
in Fig. 6 (that is, phase AB passing 
through the coil A B), when the coil 
A B produces its maximum magnetic 
strength, which is horizontal, and its N. 
pole to be at the left of diagram (being 
assumed), at this same instant the 
fields due to the coils CD and EF are not 
at their maximum strength, but they have 
equal strengths, as will be seen from the 
curves, Fig. 6; so we shall get three fields 
directed as in Fig. 14 (the coils being 
suitably wound). At the point marked 
No. 2, Fig. 6, the fields due to the coils 
CD and AB have reversed their direc- 
tions, the field due to C D being at a 
maximum, and A B at an intermediate 
value. The field due to the coils EF 
has still the same value and direction 
as at point No. 1, but it has passed 
through its maximum value, Fig. 6. 
From these we get a result, as shown in 
Fig. 15. 

At the point No. 3, Fig. 6, the phase 
E F isa maximum value, and has changed 
its direction; C D has changed its direc- 
tion, and is not at an intermediate value; 
and A B has the same magnitude and 
direction as at point No. 2. These cur- 
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rents now produce a ficld, as indicated 
in Fig. 16. Finally, at the point marked 
No. 4, Fig. 6, we get the field, as shown 
in Fig. 14, which is the same as we com- 
menced with. Thus we have one revo- 
lution of the magnetic field for one period 
of variation of the currents—that 1s, 
from point No. 1 to point No. 4, Fig. 6. 
In each case the three fields give one 
resultant field, having its direction the 
same as the strongest of the three, and 
the magnitude greater than the strongest 
field, because the other two fields are 
pulling in the same direction. 

This is a two-pole field, and, as with the 
two-phase field, we get one revolution 
for one period variation. This three- 
phase two-pole field consequently suffers 
from the same disadvantage as the two- 
pole two-phase field, the speed being too 
high. To reduce this high speed, we do 
as we did in the case of the two-phase 
field—that is, we wind on the stator 
another set of coils, which produces an- 
other field either in front of or behind the 
original field; therefore, we get a four- 
pole field, which reduces the field speed 
to 1,500 revolutions per minute; a further 
increase in number of the poles reducing 
the speed still further, as pointed out 
with the two-phase field. 

With regard to the rotor, a squirrel- 
cage rotor can be employed for either 
two- or three-phase and single-phase in- 
duction motors. In two- and three- 
phase motors the stator windings is the 
only place where a difference between the 
two can be distinguished, generally speak- 
in 
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g. 

We have yet to deal with the action of 
single-phase motors, as their action is 
somewhat different from two- and three- 
phase motors. A single-phase motor 
depends for its action on a pulsating 
field, and not a rotating field, as was the 
case with the others. Referring to Fig. 7, 
we found that, with such a winding as 
shown, we got a pulsating field. Let us 


independent switch; now, while it is 
running on light load, let us open one 
of the switches and we shall find that 
the motor will run at its proper speed, and, 
what is more peculiar, we can derive 
mechanical energy, although it is running 
on one phase. We shall, however, be 
able to see the current in the phase which 
is running the motor is greater than when 
the motor was running on two phases. 
If we now open the switch of the remain- 
ing phase the motor will stop, and if we 
attempt to try to start the motor again 
with only one-phase connected, we shall 
find we are unable to do so; therefore, we 
conclude that a single-phase motor is 
not self-starting, but if, when we have 
opened the switch of the remaining phase 
to stop it as before, and close it again 
before the motor comes to rest, we shall 
find the motor will run up to speed again. 
This shows that a single-phase motor, if 
given an initial start as the current is 
switched on, will run up to its proper 
speed. Another peculiarity of single- 
phase motors is, that they will rotate in 
either direction, just whichever the initial 
start is given in. The reason for the non- 
starting of single-phase motors is, because 
we only have a pulsating field and not a 
rotating field, consequently no turning 
effort is given to the rotor, but merely 
a force first pulling, and then pushing 
at the rotor. From our mechanical 
knowledge, we know that a motion of this 
kind can be converted into circular mo- 
tion—the treadle motion of a sewing 
machine affords a good example, Fig. 17. 

It is, of course, necessary in the treadle 
motion that the crank should be past its 
dead center before the push of the con- 
necting rod is of any use: thus, if we give 
the wheel a start by hand, it,will continue 
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to rotate in the direction in which it is 
started. The action of a single-phase 
motor is much the same: if we give the 
Totor a start, a revolving magnetic field 
1s formed in the rotor which reacts on 
the stator pulsating field at that instant, 
and is reversed as the stator field re- 
verses, the initial start carrying the rotor 
over what might be termed the dead 
centers. However, considering the mat- 
ter electrically, what we have is this: 
when the current is switched on to the 
stator windings, a pulsating field is pro- 
duced which, as it threads through the 
rotor windings, induces in them a current 
which itself produces a pulsating field 
in the rotor. This field, which we will 
call A, has always the same direction as 
the stator field, but attains its maximum 
strength when the stator field has its 
zero strength, or, in other words, it is 
90 degrees out of phase with the stator 
field. This is so because the strength 
of any current induced by lines of force 
cutting a conductor depends on the rate 
at which the lines of force cut it, or the 
rate of change of the magnetic field, in 
this instance. At that instant when 
the current is at zero, that is, just when 
it is reversing its direction, the stator 
field is at its maximum rate of change, 
hence the induced current will be at its 
maximum value in the rotor conductors. 
Therefore, this rotor field A is in the 
same direction as the stator field, but 90 
degrees out of phase with it. As soon 
as we give the rotor a turn by hand, 
the conductors cut the lines of force of 
the stator field; this induces in them a 
current, and thus produces a magnetic 
field (pulsating), which is at right angles 
to the field A. This second field we will 
call B, and its direction depends on the 
direction the initial start is given in. 
This field B is in phase with the stator 
field—that is, they both attain their 
maximum value at the same instant. 
These two rotor fluxes, 90 degrees out of 
phase with one another, and also at right 
angles to each other, produce between 
them a rotating field in the rotor, just as 
we got a rotating field from two alter- 
nating fluxes 90 degrees out of phase, 
and at right angles to one another, in 
the two-phase stator. 
arrow AB, in Fig. 18, indicate the direc- 
tion of the stator field at that instant 
when it is at its maximum value. Now, 
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when we give the rotor an initial start, 
we get a.rotor revolving field as previ- 
ously stated; let its position and direc- 
tion at the instant under consideration 
be as shown by the arrow NS, Fig. 18. 
The stator field now acts upon this rotor 
revolving field and produces half a revo- 
lution of the rotor. The stator field now 
changes, owing to the current’s changing 
its direction; that is, it changes its 
polarity, and we get another half revo- 
lution of the rotor. 

The motor will now continue these 
operations and run up to its proper speed; 
we must not forget at any time, that no 
revolving field exists in the rotor until 
we have given it an initial start. As 
previously mentioned, a single-phase 
motor will run in either direction, which- 
ever direction the initial start is given in, 
except in the case where starting devices 
are used, which will be dealt with later. 
The motor, as shown in Fig. 18, is a two- 
pole field motor, and the rotor speed will 
be almost equal to field speed on light 
load. The field on a 50-period supply 
would revolve at 3,000 revolutions per 
minute in this case. This speed is too 
high, but can be reduced by increasing 
the number of poles of the field, just the 
same as we did with the two- and three- 
phase motors, the only difference being 
that single-phase motors have a pulsating 
field and not a rotating field, as with 
two- and three-phase motors. 

We shall now have to make some pro- 
vision for making single-phase motors 
self-starting; in small motors which can 
easily be started by hand no difficulty 
will be experienced, but with larger 
motors it is very troublesome. If we 
could by any means introduce another 
current at starting which differed in 
phase from the main current a quarter 
of a period, or even less, and pass this 
extra current through an auxiliary wind- 
ing on the stator, we should get a rotating 
field which would start the motor without 
trouble. This auxiliary starting phase 
could be connected to the starter in such 
a manner that it would be cut out on the 
last notch and the motor would be run- 
ning as a single-phase machine. This 
auxiliary phase must be provided from 
the single-phase mains, the way it is 
produced being as follows: The auxiliary 
winding is put on the stator and produces 
a field nearly perpendicular to the main 
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field and out of phase with it, the amount 
of phase-difference between the two fields 
depending on the phase difference of the 
currents; of course, the winding is ih 
series with a choking coil, and the whole 
lot in parallel with the main phase and 
then to the supply, Fig. 19. The choking 
consists of the usual laminated core, round 
which a coil of wire is wound, the high 
self-induction of the choker causes a 
phase difference between the volts and 
current in the auxiliary winding. There 
is, of course, a phase difference between 
the volts and current in the main phase 
due to self-induction in same, but is small 
compared with that in the starting phase 
caused by the choker; thus, it will be 
seen that there must exist under these 
conditions a phase difference between 
the current in the main phase windings 
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and the current in the starting or auxiliary 
phase windings; but the difference is 
never a full quarter of a period at any 
time; so we do not get a true rotating 
field, but one having rather an elliptical 
motion. This, however, is quite suffi- 
cient to start the motor, and as the lever 
is moved on to the last stud, the choker 
and auxiliary windings are cut out of 
circuit and the main phase runs the 
motor. We could, of course, get the 
same result if we substituted a capacity 
for the choker, but, generally speaking, 
choking coils are mostly used. There 
are other methods besides those men- 
tioned, but they all depend on the same 
idea, and that being a phase difference to 
be created at starting and cut out when 
full speed is attained. 

Single-phase motors suffer from two 
disadvantages; that is, they have a low 
starting torque, whereas two- and three- 
phase motors have a starting torque 
capable of dealing with even an overload, 
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single-phase motors only exerting one- 
half, or even less, than full load torque. 
For this reason, if the starting load is 
high, fast-and-loose driving pulleys are 
provided on the machine or shaft, the 
belt being put on the fast pulley when 
full speed has been reached. The other 
disadvantage is that single-phase motors 
cannot be overloaded like two- and three- 
phase motors. 

The reversing of alternating-current 
motors can be effected by interchanging 
the connections of any one phase in two- 
and three-phase motors, and by inter- 
changing either the auxiliary phase or 
the main phase, but not both in a single- 
phase motor. Single-phase motors, with- 
out an auxiliary or starting phase, will 
rotate in that direction in which the 
initial start is given. 

We have only dealt, so far, with squir- 
rel-cage rotors, which consist of a number 
of short-circuited conductors, laid in slots, 
the conductors being permanently short- 
circuited by means of copper rings, Fig. 
11. This type of rotor is only used in 
small motors, or motors which do not 
have to start up under load. Let us 
carefully consider what happens when a 
motor having a squirrel cage is started 
up. As soon as the main switch is 
closed the stator field revolves at full 
speed, and (leaving the rotor out of con- 
sideration for a moment) this revolving 
field cuts the stator and induces an oppo- 
sition or back e.m.f., which reduces the 
supply voltage and allows only the neces- 
sary magnetizing current to flow (similar 
to a transformer with open secondary 
winding). Now, considering the rotor, 
the stator revolving field cuts the con- 
ductors of same and induces a current: 
now the rotor is stationary for an instant, 
and then starts and gathers speed, but it is 
a short time before it reaches a speed 
sufficiently high enough to reduce the 
relative velocity between itself and the 
rotating field. During this time the 
revolving field is cutting the rotor con- 
ductors at a very high velocity, thus 
inducing a large current in them, and 
producing a strong magnetic field in the 
rotor. This rotor magnetic field weakens 
the stator field (being in opposition to it) 
and reduces the back e.m.f. in stator 
winding, thus allowing a large current 
to flow from the mains. This is very 
objectionable from a supply company’s 
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point, as it causes a fairly large phase 

erence between the current and volts, 
hence a low power factor. If we could 
put a resistance in series with the rotor 
conductors, it would help to keep the 
currents from attaining large values; but 
this is impossible with squirrel-cage rotors, 
because of the conductors’ being perma- 
nently short-circuited. To get over this 
difficulty a different kind of rotor is 
employed (constructional), but the prin- 
ciple remains the same. In place of the 
short-circuited conductors, we use coils 
wound on the rotor, the ends being con- 
nected either in star or in mesh to three 
slip rings, in the case of a three-phase 
motor, or four rings in a two-phase (four 
mains) motor, and two in a single-phase 
motor; brushes running on the slip rings 
convey the rotor currents to regulating 
resistances (a resistance for each phase); 
Fig. 20 shows a general arrangement of 
a three-phase starting resistance. When 
the stator is switched on to the supply, 
under these conditions only, the necessary 
magnetizing current flows in the stator 
windings because the rotor circuits are 
open (the starting levers being on the 
dead studs, Fig. 20), and no current can 
flow to produce an opposition field to the 
stator field, which would weaken same. 
The stator field is now revolving at full 
speed round the stationary rotor. As 
we pass the starting levers on to the first 
stud, the rotor circuits are complete, 
and a current will flow in them, but can- 
not attain a high value because of the 
resistances in the circuits; the magnetic 
field in the rotor is produced, which starts 
the motor, and as we cut out the resist- 
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ROTOR WINDINGS 


SLIP RINGS 


Fig. RO, 


ances the speed increases, and on the last 
studs it will be seen that the rotor wind- 
ings are short-circuited, and rotor runs 
exactly as if it were a squirrel-cage rotor. 
For the purpose of cutting the starting 
resistances clear of the motor a special 
device is mounted on the slip-ring end 
of rotor shaft, which takes the form of a 
knob running loose on the shaft, which, 
when pushed in, connects the slip rings 
to one another, thus short-circuiting the 
rotor windings and allowing the starting 
lever to be put back ready for starting 
up again without interfering with the 
motor. In some starting devices the 
short-circuiting knob, when pushed in, 
cuts the last resistance steps out, instead 
of cutting it all out with the starter. 
Fig. 20 shows the previous method, the 
short-circuiting knob simply cutting the 
starter clear of motor. In some cases, 
where motors are to be put in inaccessible 
positions, where the short-circuiting 
knob would be difficult to get at, it is 
dispensed with, and the starting levers 
being on the last stud, short-circuits the 
windings, and they are left in that posi- 
tion as long as the motor is running. 
Fig. 20 shows this last method. The only 
objection to this type is that we depend 
on the brush contact on slip rings for 
keeping the rotor windings short-cir- 
cuited; if anything should occur by 
which one phase of winding became dis- 
connected—for instance, a carbon or 
brush breaking—we should get an uneven 
field in the rotor and the speed of motor 
would drop very considerably. How- 
ever, it is not very often that it does 
happen, and with care and periodical 
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inspection of brush gear very little trouble 
should occur. In those motors which 
have the slip short-circuiting device, care 
must be taken never to start the motor 
without ascertaining that the short- 
circuiting knob is pulled out; otherwise, 
we have a short-circuited rotor, and on 
closing the main switch a tremendous 
rush of current would take place; and 
then, again, the starting resistances 
would be useless, as they would be cut 
out, owing to the slip rings’ being short- 
circuited. The introduction of resistance 
in the rotor circuits at starting has an- 
other great advantage, namely, that it 
causes the motor to exert a large starting 
torque; the proof of this fact is rather too 
mathematical to enter into here, so it 
must be taken for granted. It has been 
proved that for small values of slip, such 
as light load, that the torque is pro- 
portional to the 
slip 

— and that for 
resistance of rotor circuits, 
large values of slip the torque is propor- 
‘tional to the 

‘resistance of rotor circuits 
—. From this it 


p 
is evident that if we increase the resistance 
of rotor circuit at starting, we can get an 
increased torque, which is just what is 
required. 

Another method of starting induction 
motors of the squirrel-cage type, so as to 
avoid large currents at starting, is by 
means of what is known as a starting 
transformer. The starting switch is of 
the throw-over type; the main current 
is fed to the starting transformer, and 
one side of the switch takes a current 
from the transformer, which has generally 
about half the voltage of the mains. This 
gives the motor a chance of getting some 
speed up before full voltage is switched 
on. After the motor has gained speed 
the switch is thrown over to the running 
side, which cuts the transformer out of 
circuit and puts the mains directly in 
connection with the motor. But even 
with this appliance induction motors 
of the squirrel-cage type are not suitable 
for starting under a load. 

We will just give a short consideration 
to the rotor currents and slip of an in- 
duction motor. If a two-phase four-pole 
motor takes current from a 50-period 
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supply, the speed of the stator field will 
be 1,500 revolutions per minute, and the 
rotor speed will be somewhat less than 
field speed. If it were possible for the 
rotor to attain the same speed as the 
field, we should get no rotor currents in- 
duced, because the conductors would not 
be cut by the revolving field; therefore, 
the rotor is bound to run at a less speed 
than the field. The difference between 
the two speeds is called the slip. Suppose 
that in the above case the rotor speed 
was 1,480 revolutions per minute, then 
the slip would be 20 revolutions per 
minute; that is, per cent. 
20 x 100 

slip =—————_={=1.3 per cent. If we 

1500 
increase the load on the motor, the rotor 
speed will drop slightly, thus increasing 
the slip, which in turn causes the revolv- 
ing field to cut the conductors at a quicker 
rate and produces extra current to deal 
with the increased load. In first-class 
motors the slip seldom exceeds 5 per cent. 
at full load, except in very small motors, 
where the slip may be as large as 10 per 
cent. or even more. The currents in 
the rotor of an induction motor are alter- 
nating in character, the frequency of them 
depending on the amount of slip. Re- 
ferring to the above case of the two-phase 
motor, where the slip was 20 revolutions 
per minute, we should get the same effect 
if the field was revolving at 20 revolutions 
per minute and the rotor was stationary; 
this would give us rotor currents having 
a periodicity of 40 per minute. The 
periodicity of the rotor currents can easily 
be calculated, knowing the slip and field 
speed, from the same formula as we cal- 
culated field speeds, wz.: 

Periodicity 

Speed of field = —————— 
Number of pairs of poles 
from which we get 

Periodicity=speed of field x number of 

pairs of poles. 

Putting the values in for the case under 
consideration, we have: 

Periodicity =20 r.p.m. x 2=40 periods per 

minute. 

The reader must not confuse the field 
speed in the last equation with the stator 
field speed: what is meant is—the field 
speed relative to the rotor. Another way 
of putting the equation would be: - 

Periodicity =slip x pairs of poles, 
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the former equation being used to show 
the derivation. In making experiments, 
a tachometer is used to get the rotor 
speed, the field speed being calcu- 
lated. There is a disadvantage in using 
a tachometer for the rotor speed, and that 
1s: only tachometers, as a rule, are cap- 
able of reading within about 2 per cent., 
so that for small values of slip this method 
is hardly suitable. The method which 
gives the best results for small values of 
slip is by inserting an ammeter (preferably 
one with the zero in the middle) in one 
phase of the rotor windings, which, as 
the currents alternate, shows a deflection 
to the right and then to the left, one com- 
plete swing of the needle (z.e., from left 
to right, and then back again) correspond- 
ing to one period variation of the current. 
This method loses its advantage when 
the rotor currents alternate quickly, as, 
with a large value of slip, then the oscilla- 
tions of the needle become too rapid to be 
easily counted; then we have to resort 
to the tachometer method. 

In cases where a motor is required to 
run at two different speeds on the same 
supply, a special switch is provided in 
the stator windings, which alters the 
numbers of pole of the field, thus changing 
the speed. With regard to speed varia- 
tion of induction motors, it is safe to say 
that there are at present no satisfactory 
means for that purpose, beyond that 
mentioned. Inserting a resistance in 
the rotor circuits while under load has an 
effect upon the speed, but is accompanied 
by a decrease in efficiency of the motor; 
and then, again, the variation is very 
limited. 

The efficiency of induction motors 
(two- and three-phase) at full load is 
generally about 85 per cent., and decreases 
with an overload; at light load, the effi- 
ciency is low, owing to a low power factor. 
Single-phase motors on full load do not 
show quite as high an efficiency, generally 
speaking. 

The advantages of induction motors 
over all other alternating-current motors 
are numerous, and in drawing this article 
to a close, I think they may be enumer- 
ated with benefit: (1) Simplicity in 
construction and working parts, more 
particularly with squirrel-cage rotors, 
there being no starting resistances re- 
quired, hence no slip rings; (2) these 
motors (excepting single-phase) can deal 
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with very large overloads, and are cap- 
able of starting under full load; (3) 
owing to the fact that the current is led 
to stationary windings, much higher vol- 
tage can be employed, as the insulation 
is not impaired by having to withstand 
mechanical strain; (4) they do not re- 
quire to be run up to speed by external 
means before being switched on to the 
supply, as synchronous motors do, but 
at the same time the speed is not abso- 
lutely constant, but varies with the load. 
With regard to single-phase motors and 
advantage No. 2, they are not capable of 
dealing with big overloads and starting 
up under load as two- and three-phase 
motors are. This is a point to which 
much attention has been given by engi- 
neers. Many things have been tried to 
produce a single-phase motor having the 
advantages of two- and three-phase 
motors; one of the latest productions 
on the market being a single-phase motor 
which can be used for crane-work, where 
a large starting torque is necessary. 
This motor is not a true induction at 
starting, but depends for its large torque 
on the principle of repulsion motors, 
which is a large torque at starting, which 
diminishes as the speed increases (just 
the opposite to an induction motor); 
when a certain speed has been attained, 
the armature (which is similar to a direct- 
current motor, but having short-circuited 
brushes placed midway between the 
maximum and minimum voltage posi- 
tions) conductors are short-circuited, 
and the motor then operates as an in- 
duction motor. I have, however, had 
no opportunity for seeing these motors 
working, and consequently cannot make 
any statement of their efficiency; it is 
quite evident that they are not ex- 
actly as simple as ordinary induction 
motors. 

There are a number of points which 
have not been dealt with, for the reason 
that it would necessitate a considerable 
amount of mathematics, thus preventing 
this article from serving its intended 
purpose, which is a description of induc- 
tion motors suitable for amateur elec- 
trician readers to study without going 
too deeply into the matter. Nothing 
has been mentioned about the methods 
of winding, as this requires to be sepa- 
rately treated.— The Model Engineer and 
Electrician. 
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A SIMPLE MECHANICAL HARMONOGRAPH 
A. H. AVERY, A.IE.E. 


The harmonograph is perhaps one of 
the most fascinating scientific instru- 
ments ever discovered. It deals with 
the subject of “harmonic” motion, and 
produces endless examples of most beau- 
tifully intricate and symmetrical figures, 
which are not only intensely pleasing to 
the eye, but at the same time of great 
scientific interest and value. The mod- 
ern view of “energy” in all its various 
shapes and forms is to regard it as a v- 
bration, or harmonic motion, in various 
complex combinations as regards direc- 
tion, intensity and rate. Most people 
are familiar with the experiments of 
Lissajous, wherein a spot of light was 
reflected from mirrors attached to the 
ends of two vibrating tuning forks on to 
a screen; the result was a symmetrical 
pattern or figure caused by the spot of 
doubly-reflected light responding to the 
vibrations of the forks, and thus render- 
ing, as it were, the sounds actually visi- 
ble to the eye. o 

The name “harmonograph” really sig- 
nifies sound-writer in fact, although its 
scope is by no means limited to acoustical 
problems. A simple harmonic motion is 
one recurring at regular intervals, caused 
by the application of a single disturbing 
force. Where two or more forces are 
exerted in regular cycles, the result is 
compound harmonic motion. Certain 
time ratios between the two or more ap- 
plied rhythmic motions always produce 
the same harmonic figures when in the 
same relative phase. From what has 
been said above, it is evident that al- 
though it has nearly always been cus- 
tomary to associate harmonographs with 
the idea of sound waves, they are really 
instruments which can be used to analyze 
and imitate any form almost of harmonic 
wave-motion, whether it be of sound, 
light, heat, electricity or magnetic and 
other phenomena. The whole subject 
is one of deep interest, and every science 
student, of whatever age or station he 
may be, will find it well worthy of his 
investigation. 

The little instrument here described is 
one of the many and various types of 
harmonographs, but so simplified as to 
nable anyone with limited mechanical 


experience and workshop facilities to 
construct it. If the following directions 
are carefully carried out, there will be no 
difficulty experienced in making a success- 
ful apparatus that will produce many 
thousands of most beautiful figures, with 
much less labor than required in the mak- 
ing of the more elaborate pendulum-type 
instruments, as there is no delicate work 
involved calling for special skill. 
Reference to Fig. 2 shows the appear- 
ance of the finished instrument, and the 
relative position of the assembled parts, 
while Fig. 1 is a scale drawing of the in- 
dividual items required in building the 
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complete harmonograph. The object to 
be attained in any form of harmonograph 
is, of course, to produce two or more har- 
monic vibrations or movements, and ap- 
ply the compound impulses to a pen or 
pencil which is allowed to trace out the 
resultant motion in the form of a curve 
or “harmonogram” on a fixed paper. In 
some instruments the pen is influenced by 
the combined impulses, while in others 
the pen vibrates in accord with one im- 
pulse only and the paper with the other, 
both movements being independent. The 
results are almost identical. The im- 
pulses themselves may be of a rectilinear 
or an elliptical nature, the figure varying 
somewhat in general outline in similar 
manner. 

The motions of the pen and paper in 
the present example are imparted in a 
very simple fashion by a system of three 
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Fig. 1—Details of Complete Harmonograph 


revolving pulleys B, C and D, arranged 
to turn easily on their pivots, one of which 
B forms a table for the paper to rest on, 
another D carrying the arm and penhold- 
_ er, while the third C forms the driving 
pulley, the latter operating the other two 
by means of an endless driving band. 

Different ratios of motion between pen 
and paper are obtained by the 3-stepped 
pen pulley D. The amplitude, or size of 
figure, is governed by the throw of the 
rocker-bar E, which can be placed in any 
one of the fifteen holes shown at different 
radii in the top surface of pulley D, and 
also by the position of the bar E in the 
notched support F at its free end. Also 
the actual position of the penholder itself 
affects the contour of the figure as it is 
slid along the bar E to any convenient 

int. 

The baseboard A is prepared from wal- 
nut or mahogany, nicely polished, and 
recessed underneath, as shown in sec- 
tion. Mark out five centers for the piv- 
ots, as shown in the drawing, and drill 
36 in. through. Three of these are for 
the pivots J, on which the pulleys turn, 
the counter-sunk heads being recessed to 
lie flush with the tops of the pulleys, 
while the double nut at the other end 
holds the pivot rigid and vertical, leav- 
ing the pulleys free to turn quite easily 
but without shake. The pulleys them- 


selves are made from hard vulcanized 
fiber, cut roughly to size, drilled squarely 
through, and finished up on a mandrel in 
the lathe. 

The table pulley B has two little spring 
brass clips fitted, as shown, to hold the 
paper down and prevent it from shifting 
under the pressure of the pen. 

The driving pulley C is similar to the 
table pulley, except for the addition of 
a handle for operating the instrument. 
The pen pulley D, as explained above, 
has three grooves, and instead of being 
pivoted direct to the baseboard its pivot 
is screwed to a swinging brass arm G, so 
that in shifting the driving band from 
one step to another, the slack in the belt 
can be taken up, after which the arm is 
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clamped by the milled head nut H. To 
set out the involute curved line on which 
the holes are drilled in pulley D, coil a 
piece of thread around a %6 in. rod passed 
through the center of the pulley, having 
a small loop at the free end. Insert a fine- 
ly-pointed pencil or scriber in the loop 
and, keeping the thread taut and the 
scriber upright, carry the latter round the 
center rod, when the required curve is 
traced out. Afterwards the centers for 
drilling can be set out with dividers and 
equally spaced. These holes are not to be 
drilled right through the pulley, but only 
to a depth of *%6 in., so that the cranked 
end of E rests at the bottom of the hole. 

The penholder bar E is made from a 
length of ‘4.6 in. silver steel rod, the 
bent end being inserted in one of the top 
holes of D when in use, while the other 
end rests lightly by its own weight in any 
convenient notch on the support F. F 
is Simply a piece of brass sheet bent round 
neatly into an eye at one end and screwed 
firmly to the wood base in a vertical posi- 
tion by a long screw passing through its 
eye. 
The swinging arm G is also filed out of 
a piece of thick sheet brass, one end being 
slotted to allow sufficient play about the 
clamp screw H from the center hole where 
it is pivoted to the base, while the other 
circular-shaped end is drilled and tapped 
to receive the screw forming the pivot on 
which D rotates. This pivot requires to 
be a tight fit in G and must be flushed off 
on the underside. 

H calls for no particular remark, being 
merely a milled head clamping screw pas- 
sing though the slotted end of G, and 
through the base A into a stout piece of 
sheet brass screwed to the underside to 
form a nut. 
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Figure Traced by Mechanical Harmonograph 


The penholder I is easily formed up 
out of a piece of spring sheet brass about 
No. 22 gauge, the small open loop at one 
end being of suitable size to accommodate 
the pen, while the other end is turned to a 
larger radius and bored through at two 
opposite points in the bend to take the 
bar E. When threaded on to bar E with 
the pen in position, it forms a kind of 
hinged joint, free to rise and fall if neces- 
sary, and so keeping an even pressure on 
the paper. At the same time, there is 
sufficient resistance to lateral movement 
to prevent displacement. 

While on the subject of pens, it might 
be well to mention that by far the most 
convenient and least troublesome kind for 
general use is the ordinary fountain pen 
with a rather fine flexible point, set to 
rest on the paper at a slight angle. Glass 
pens give a superior line of more even 
thickness when set vertically, but are very 
delicate things to make, and extremely 
liable to damage, for which reasons they 
are apt to be out of favor with amateurs. 
A good style pen works well if fine pointed 
and with not too heavy a spring. Care- 
fully smoked glass and a needle-point 
“pen” can be made use of, too, if pre- 
ferred, good specimens of figures being 
preserved by taking a photographic print 
from the tracing used as a negative. 

The variety and beauty of the figures 
obtainable even with this little instrument 
is very striking; although not impossible, 
it is difficult to hit off the same figure 
twice unless the rockingbar E is gradu- 
ated and the holes in D numbered for 
references as well as the notches in F. 

Crossing the driving band to make the 
motions counter-current instead of con- 

(Continued on page 258) 
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THE TELEPHONE AS A MEASURING INSTRUMENT 
V. W. DELVES-BROUGHTON 


The use of a telephone for detecting 
small currents or small fluctuations of a 
current is well known to professional 
electricians; but in the writer’s experience 
few amateurs use this simple device, al- 
though it is particularly applicable to 
their use, as a telephone is always ready 
at a moment’s notice, and no elaborate 
adjustments are required before a meas- 
urement can be taken. 

The necessary instruments are a tele- 
phone receiver, a microphone transmit- 
ter, a few cells, and an induction balance, 
which I shall first describe. 

First obtain a bone knitting-needle, 
3g in. in diameter if possible, but quite 
straight and of an even thickness; mine 
was made out of a 4 in. needle, as I could 
not obtain a larger one. 

Four bobbins should next be turned 
out of ebonite, about 14 in. between the 
flanges and 2 in. in diameter. — 

These should be made accurately in 
pairs, and it is most important that the 
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receiver. 


FIG. 2. 


diameter of the central stem, the width 
between the flanges, and the thickness 
of the latter should be most accurate. 

If ebonite cannot be obtained, box- 
wood may be used, but this should first 
be rough-turned, and then thoroughly 
boiled in paraffin wax, subsequently 
finishing to size. 

The holes through the center should 
be made an accurate fit for the knitting- 
needle, so that they will slide without 
rocking. 

Two of these coils should be wound 
with No. 24 d.s.c. copper wire, and the 
two others with No. 36 s.s.c. copper wire. 
These pairs of coils must each have ex- 
actly the same number of layers on each 
bobbin and the same number of turns 
in each layer, so that when wound 
each pair of coils will have exactly the 
same resistance and have exactly the 
same number of turns. The resistance 
of these coils must now be tested, and if 
one is found to have a higher resistance 
than the other, a few layers of the latter 
must be unwound and rewound with a 
slightly greater tension on the wire, in 
such a manner that it may be slightly 
stretched, which will add to the resistance. 

Finally, the ends of the wire are led 
out by holes drilled in the edge of the 
flanges and attached to short pieces of 
twisted twin flexible wire, which, when 
in use, are fixed to terminals on the base 
which carries the knitting-needle. 

The attachment of the needle to the 
base should be arranged in such a manner 
that it can be easily taken out and re- 
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. placed, so that the coils can be arranged 
in any sequence required. 

Three coils only are used at a time, 
and the most useful arrangement is two 
of the No. 24 wire coils, with one No. 36 
wire coil fixed between them and spaced 
at equal distances. 

Fig. 1 shows the construction of the 
coils: L and L being the fine wire coils, 
N one of the coarse wire coils, and E 
the bone needle. 

Fig. 2 shows the arrangement for com- 
paring the resistance of two coils of wire 
Q and Q!. WN and N are two coarse 
wire coils connected so as to oppose one 
another. JL is the fine wire coil placed 
exactly between N and N, so that the 
alternating current from the microphone 
in each of the coils N and N will induce 
exactly opposing currents in L, which 
consequently will produce no sound in the 
telephone receiver. 

If, however, one of the resistances, 
Q or Qt, is greater than the other, the 
balance will be upset, and a more power- 
ful current will pass through one of the 
coils N than through the other, and to 
produce silence the central coil L will 
have to be moved nearer to that coil 
connected in series with the greatest 
resistance. 

It will thus be scen that this instrument 
will not only detect the difference be- 
tween two resistances, but will indicate 
which is the greater. 

In Fig. 2 a watch is shown resting on 
the microphone, and this is an extremely 
easy manner of producing an unbroken 
and regular alternating current through 
the system, but any other appliance, 
such as a tuning-fork, may be used. 

The only objection to this manner of 
electrical measurement is that it cannot 
be used for resistances which are non- 
inductively wound, as the capacity of 
such coils is quite sufficient to upset 
the balance between the coils. Two 
similarly wound coils can, however, be 
tested for resistance, as the capacity 
effect of each will neutralize that of the 
other. 

If one of the N coils be mounted be- 
tween two of the L coils, as shown in 
Fig. 1, the apparatus can be used as a 
test for hearing; N is connected in series 
with the microphone and battery, and 
the watch used as before. The telephone 
receiver is connected in series with the 
two coils L and L, which are again con- 
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nected so as to oppose one another. On 
shifting N slightly out of the neutral 
position, the ticking of the watch will be 
heard slightly at first, increasingly strong 
as the balance is further upset. 

If, therefore, a flat be filled on the upper 
side of E and a scale marked upon it, the 
hearing powers of different people can 
be tested, or you can test the right and 
left ears of all and sundry. 

This is more a medical than an electrical 
question, but the same method can be 
used in making comparisons between 
different telephone receivers. 

Telephone transmitters can be tested 
in the same manner, and a number of 
other uses can be found for the apparatus. 

The period of an alternating current 
can be determined by the note produced 
in a telephone by comparing the note 
produced in the receiver with a tuning- 
fork producing a known number of 
vibrations—a C tuning-fork vibrates at 
500 per second.—Model Engineer. 


Cable now Clicks Morse Messages 
(Continued from page 226) 

“human equation” very considerably, 
and thus ‘‘around the world” messages, 
which the Commercial Company be- 
lieves it will be able to transmit through 
automatic repeaters, will be even more 
accurate than those now passed on from 
land line to cable and back to land line 
in making the same journey. 

Just how Mr. Gott has overcome the 
difficulties that stumped the other sub- 
marine cable engineers is not being told 
at present, but it is said that very little 
new machinery is needed for the opera- 
tion of this system. The same voltage 
is used and there is no difference in the 
actual use of the positive and negative 
current which operated the siphon re- 
corder instrument. One feature of the 
Gott system is a delicate instrument 
which takes the faint note of the far- 
traveling dot or dash and increases the 
volume of sound into a full-grown and 
cheerful sounding ‘‘click.”’ 

Cable men have never worried much 
about possible invasion of their field by 
the wireless, but the Commercial Com- 
pany says that while the wireless has 
never been able to compare in rapidity 
and reliability with cable communica- 
tion Mr. Gott’s invention still further 
increases the superiority of cable com- 
munication over wireless. 
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A SUN-POWER STEAM ENGINE OPERATING BELOW ATMOSPHERIC 
PRESSURE 


FRANK C. 


The accompanying illustration shows 
one of the early installations, devised. by 
Frank Shuman, for the direct utilization 
of the radiant energy received from the 
sun, whose experimental solar engine 
plants have created great interest. The 
simple engine taking steam at less than 
atmospheric pressure noted in illustration 
was tested by Prof. R. C. Carpenter and 
the data obtained are of the greatest in- 
terest. These tests performed on a low- 
pressure engine of the type used by Mr. 
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of less than atmospheric pressure. Prof. 
Carpenter states that the reciprocating 
piston engine with small clearances can 
be operated with low steam pressures and 
high vacuum with remarkable economy. 

This engine has a cylinder 24 in. in 
diameter with 24-in. stroke and is double- 
acting, with admission-valve seats on 
the barrel of the cylinder near the end 
and exhaust-valve seats in the heads. 
It was developed to meet a special de- 
mand for a steam motor of small power 
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Shuman may appear somewhat surpris- 
ing to many engineers; for it is found 
that such an engine may be operated with 
remarkable economy. 

But little information is available as 
to the economy of reciprocating engines 
when operating with less than atmos- 
pheric pressure, although numerous tests 
have been made of nearly all types of en- 
gines under the usual conditions of steam 
pressure and vacuum. A considerable 
amount of data is to be found as to the 
results of steam-turbine tests, especially 
when of large size, operating with steam 
at low pressure. The impression gener- 
ally prevails that the steam turbine pro- 
duces much higher economy than the 
steam engine when operating with steam 


which would give the highest possible econ- 
omy with low steam pressure and a high 
vacuum to furnish power from steam 
generated by the heat of the sun in plate 
boilers which presented a large radiating 
surface. This plant has been installed 
in Egypt for practical irrigation work. 
It is held that the best guaranteed per- 
formance for a 25 h.p. steam turbine 
which could be obtained from any builder 
was about 60 lbs. of steam per brake 
horse-power per hour with steam of at- 
mospheric pressure and a vacuum of about 
28 in.; and no such turbine has actually 
been built. A reciprocating engine at 
moderate speed possesses many advan- 
tages over a turbine, and a prelimi 
investigation indicated that under the 
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required conditions an engine could be 
made more economical than the turbine. 

It will be seen that the general appear- 
ance of the engine is not greatly different 
from that of others of similar size, except 
that its working parts are light, and it 
is provided with a rather long connecting 
rod. Two eccentrics are used to drive 
rocker arms, one of which operates the 
steam valves and the other the exhaust 
valves. The valves were constructed so 
as to reduce the clearance space to the 
lowest possible limit, and the two steam 
admission valves were of the slide-valve 
type, arranged to move parallel to the 
axis of the cylinder on a curved seat con- 
centric with the cylinder. 

The steam valve stems were driven by 
cams lifting against the action of a 
spring. The eccentric rod rocked the 
bell crank lever, which motion was com- 
municated by links to the valve, and gave 
it a sliding motion on its seat. This de- 
sign afforded steam ports with an open- 
ing 20 per cent. of the piston area. These 
are on the top part of the barrel of the 
cylinder near each end, and are provided 
by this construction with extremely short 
passages into the cylinder, thus making 
a small clearance loss. 

It will be seen that the exhaust valves 
are unique, as they consist of thin steel 
plates situated inside the cylinder heads 
and are moved in a plane perpendicular 
to the axis of the cylinder. Such valves 
are extremely unusual in the construc- 
tion of steam engines and their operation 
awakens a great deal of interest. The 
valve is a flat, thin disc provided with 
slots made to register with corresponding 
openings in the seat by the action of the 
valve-moving mechanism. 

It is said this valve worked smoothly 
during the test, and that its continued 
use apparently even increased the tight- 
ness. The fact that the disc is very thin 
and is held in position by the pressure in- 
side the cylinder doubtless explains why 
the results were so good. The exhaust 
valve, it will be noted, is so designed that 
the area of the exhaust ports when open is 
very large, amounting to 35 per cent. of the 
piston area. The exhaust valves are oper- 
ated by connecting to an eccentric through 
themedium ofrocker-arms, links, andcams. 

It will be noted that the steam pipe 
is shown in the upper left hand corner of 
the picture, where it joins the steam 
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chest, and the exhaust steam pipe is be- 
neath the cylinders. 

This plant was tested at Tacony, Pa., 
by Profs. R.C. nter and W. M. Saw- 
don, who point out the facts that because 
the steam pressure was very low and that 
the work was done almost exclusively 
at less than atmospheric pressure, the 
method of testing which had to be adopted 
was quite unusual. 

Regarding the arrangement of appara- 
tus employed during the test, the engine 
was arranged to exhaust into a surface 
condenser connected to a vertical air 
pump. The water of condensation was 
delivered by a special hot-well pump 
into one of two tanks, which were placed 
on weighing scales and provided with 
suitable pipe connections and valves 
so that one could be filling while the other 
was emptying. The hot-well pump was 
provided with a governor for maintain- 
ing a constant level in the hot well. Ob- 
servations of the water level were also 
taken by means of a glass gauge, and a 
correction applied for differences of level 
whenever n : 

As a result of the tests, Prof. Carpen- 
ter states that with steam about 1 1b. 
above atmospheric pressure and with a 
vacuum of 28 in., the engine required 
31.6 lb. of steam per brake horse-power. 
With the same steam pressure, but with 
a vacuum of 28.8 in., steam consump- 
tion was 28.8 lb. of steam per brake 
horse-power. These two tests indicate 
the very material effect of a high vacuum 
under such conditions of pressure. With 
a steam pressure of about 8 lb. absolute 
(6.75 below atmosphere) and 27-in. 
vacuum, 37.8 lb. of steam were required 
per brake horse-power per hour. With 
the same steam pressure but with a va- 
cuum of 28.66 in., 35.7 lb. of steam were 
required per brake horse-power. 

It is pointed out that as compared 
with the Rankine cycle, the efficiencies 
vary from 43.8 per cent. to 52.4 per cent., 
depending on the load and the steam 
pressures. In Mr. Ackermann’s test of 
the same engine, the relative efficiency 
as compared with the Rankine cycle under 
best conditions was 53.8 per cent., which 
was slightly superior to the results in the 
above test. There was an independent 
test of the same engine made by E. P. 
Haines, and it is said these tests showed 
substantially the same results. 

(Continued on page 252) 


ELECTRICIAN AND MECHAN JIC 


251 


HOW TO MAKE A COMBINATION LOCK 
MARK DAWSON 


Some time ago someone asked how to 
make a lock which would only open when 
a certain combination of letters had been 
chosen (the said letters being, of course, 
attached to the mechanism which works 
the lock). The lock which I have 
sketched is on the same principle. This 
lock can be fitted to any kind of box and, 
if well-made, is very difficult to open by 
anyone not knowing where to place the 
hands of the sham clocks A and B, Fig. 1. 
The box which I have is intended to be a 
snuff box. It is made of sheet brass, 
being 3 in. long by 15% in. wide by about 
4 in. deep. The lid of the box (on the 
inside of which is fixed the mechanism 
for working the lock) is fitted between 
the two pieces L and P, which, as shown, 
are part of the box (soldered on). The 
lid Q is hinged to P as shown, and G is a 
button by which the sliding piece E, Fig. 
2, can be slid down or up, as the case 
may be. The button G, which is fixed 
to the sliding piece E, as will be seen from 
the drawing, cannot slide down when the 
box is shut, unless the pieces C and D 
are so turned as to allow the spigots H 
and K to pass into the slots 1 and 2, 
which allows the lip N of the sliding 
piece E to clear the edge of the top of the 
box L. E is a piece of 1-16 in. brass 
sheet, and is kept in position by the sliders 
L and M, which are soldered on, and also 
by the rivet which fastens the button G 


Rivet holding 
logelher bullonG 


to it. This rivet must be made just a 
working fit. C and D are made out of a 
piece of 1-16 in. brass, the slots 1 and 2 
being filed out to exactly fit the spigots 
H and K, on the sliding piece E. The 
button G is just a piece of )% in. brass, 
turned up into the shape shown, small 


The lip N fils info 
the slot B. 
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Fig. 3. Arrangement of a Four-Dial Lock 
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ig. 2. Showing Arrangement of Lock 
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grooves being cut round it when turning 
in the lathe, for fancy appearance. 

When the mechanism on the back of 
the lid is finished, and the position of 
the hands of the clock which will allow 
the box to open has been noted, a thin 
piece of tin can be soldered over the 
mechanism, to keep it clean. It will be 
seen that there is only one position of 
the hands of the clock which will allow 
the sliding piece E to move. This 
position can, of course, be made anything 
the maker desires. 
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A lock which is fitted to a desk is shown 
in Fig. 3. There are four sham clock 
faces on this desk. Two for the ‘‘min- 
utes” and ‘“‘hours,’’ and two for the 
“seconds.” ‘The mechanism is the same 
as before, only there are four spigots 
instead of two. If one makes the box 
as it is shown, one might place a dummy 
sham clock face in the lower position. 
The clock A need not be connected to 
the mechanism .of the lock at all, but 
would serve to baffle anyone who is trying 
to open it. 


HARDENING FINE CIRCULAR SAWS 
B. J. BUCKMAN 


Seeing in these pages a short while ago 
a query on hardening saws, and having 
occasion to make a very fine circular 
saw for sawing a slot .015 in. wide, 7% in. 
deep, in the end of some pieces of 34 in. 
round steel, the following method may 


prove useful to others. I found it an 
absolute impossibility to harden these 
saws without buckling in either of the 
following ways: First, slacking out in 
water, dipping quickly edgeways; result, 
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serious’ buckle. Second, as above, but 
dipping : indiscriminately; result, much 
the same. Third, clamping between two 
specially turned mild steel plates, 3% in. 
thickness, leaving the teeth bare: result, 


worst buckle of the lot. Fourth, num- 
erous trials on a blank—chisel indenta- 
tions, dipping in oil, drawing temper 
from center, and dipping the edge only 
in a shallow tray of water; but in no case 
was any success experienced. 

Happening to ask a friend of mine—a 
toolsmith—if he had had any experience 
with very fine saws, he said: ‘Yes, ’ll 
do it for you in five minutes, if you will 
get me the necessary tackle.’’ Needless 
to say, I soon procured him the tackle, 
which comprised a bucket, a can, and 
two pieces of flat-surfaced material larger 
than the saw. He placed one block in 
the hucket and filled with water barely 
to cover, as in Fig. 1. He then heated 
the saw to a nice red, placed it on the 
block in the bucket, immediately placing 
the other flat piece on top, and as quickly 
as possible covering the whole in water. 
The result was a dead-flat saw, beauti- 
fully hard. I have tried the same method 
since, and in every case success has 
the result. 


Sun-Power Steam Engine 
(Continued from page 250) 


It is poined out by Prof. Carpenter 
that as his tests and Mr. Ackermann’'s 
tests fall on the same straight line, it in- 
dicates the substantial accuracy of both 
series of tests. The straight line which 
characterizes results plotted as explained 
is frequently referred to as Willan’s line, 
for the famous engineer of that name of 
Rugby, England, first pointed out the 
existence of such a relation. 
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AN ELECTRIC WIND VANE 
C. E. S. 


Who does not take an interest in fore- 

casting the weather—and, incidentally, 
in the direction of the wind? The ap- 

paratus to be described was devised on 
account of the writer’s having to spend a 
great deal of his time out-of-doors, and 
of his living in a house from which no 
weathercock was visible. 

It consists of a vane, on ball bearings, 
standing on the top of an iron box, which 
is attached to a standard of gas tubing. 
The box contains an eight-part commu- 
tator, which is actuated by the spindle 
of the vane, and from which wires pass, 
through the standard, to any suitable 
position in the house, where they are 
joined to the terminals of an indicator. 
The latter, on touching a push, shows 
from which of the eight main points the 
wind is blowing. The battery consists 
of three No. 2 Leclanché cells. 

Fig. 1 shows the general arrangement 
of the vane and commutator. The vane, 
Fig. 2, is made to the dimensions shown, 


General Arrangement of Electric Wind Vane 


until it projects that amount. 
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from two pieces of 14 in. x 5s in. bar 
iron, between which the sheet iron point 
and ‘‘feathers’’ are fastened by two rivets 
each. Two small strips of sheet lead 
are held by the rivets at the point, suffi- 
cient to make that end rather heavier 
than the other, when the vane is balanced 
at its center. If exactly balanced at this 
stage, it will be found, after two or three 
coats of paint, that the point will be too 
light. The balancing is necessary to 
prevent the vane’s having a tendency to 
cock one end if the standard is not quite 
perpendicular. 

The bearings consist = a right-hand 
rat-trap bicycle pedal, which can be 
bought second-hand re a few cents. 
To the end which originally screwed 
into the crank, and which is uppermost, 
is fitted a brass cap, which is shown in 
Fig. 3. This is slotted to admit the stem 
of the vane, to which it is attached by 
two rivets. A tinplate raincap, shaped 
like the lid of a cocoa tin, with a hole in 
the center, is held between the brass 
cap and the spindle. Fig. 1 shows it in 
position. 

Examine the spindle of the pedal, and 
notice whether it projects through the 
nut which adjusts the bearings. If it 
does so to the extent of not less than 
v6 in., it will save trouble; if not, the 
adjusting nut must be turned thinner 
Take 
out the spindle and file a second flat on 
the small end, opposite the existing one, 
extending about 4 in. Drill a hole 
about 34 in. deep up the spindle, and tap 
it 4in. This is shown in Fig. 

Three castings will be wanted: ‘one of 
brass for the commutator, and two of 
iron for the containing box and its cover. 
The_dimensions of the latter can be seen 
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in Fig. 1. Notice that there is a boss at 
the bottom of the box, into which the 
standard will be screwed; also that there 
is a thin boss on the top of the cover to be 
threaded to receive that part of the pedal 
on which the dust cap was originally 
screwed. This boss need be only about 
Me in. thick, its purpose being to allow 
the pedal to screw home, which without 
it would be impossible, owing to the sides 
of the pedal’s projecting slightly beyond 
the end. Have both bosses cast solid. 
The cover must be turned on the whole 
of its lower surface. It is then reversed 


in the chuck and the boss faced, drilled 


and threaded to fit the dust cap screw 
of the pedal. The thread was 36 per 
inch in the pedal which the writer used. 
The box must be faced on its upper sur- 
face, and rough turned inside. Reverse 
the chucking for drilling and screwing 


Fig 3d 


Fig 6 


the boss, which is faced for a nut to bed 
upon. Screw it 14 per inch to fit % in 
gas tubing. Fix the cover to the box 
by six % in. stove screws and nuts (see 
Figs. 1 and 5), drilling passing holes 
through both at once. Mark cover and 
box clearly so that the correct holes 
may be brought together again. The 
joint is made water-tight by a washer 
of thin asbestos millboard covered on 
both sides with red lead and oil, and not 
extending inside beyond the joint face. 
Give all the parts exposed to the weather 
two or three coats of paint. The com- 
mutator is shown in Figs. 1 and 6, in 
section and plan. The segments, arm, 
contact piece, and screws are all of brass, 
and the whole is mounted on vulcanite. 
The dimensions of the casting for the 
segments can be found from the figures, 
allowance being made for turning all 
over. After turning to size, if the lathe 
has a division plate, mark out the divi- 
sion lines, while still in the chuck. Then 
turn the vulcanite base to fit it nicely. 
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The latter can be made from one piece 
¥ in. thick, or, more economically, from 
two pieces 3% in. and 1 in. thick, joined 
together by two screws. Fit the 
sixteen screws holdin ig t the segments to 
the base, which are %2 in. in diameter, 
and are quickly made from %e in. brass 
wire. Drill brass and vulcanite together, 
to ensure alignment, and afterwards 
enlarge those in the brass and tap those 
in the vulcanite. Do not use wood 
screws, as these often jam and break in 
vulcanite. Number brass and vulcanite 
1 to 8. Saw the segments apart and 
clean their edges on a smooth file. No 
insulating material is needed between 
them; for the rubbing surfaces being 
perpendicular, any brass dust formed will 
fall to the bottom. Notch the inner sides 
of each segment, opposite the screw, 
with a rat-tail file, to allow the wires 


which pass up through the holes shown 
in the vulcanite to lie snugly against the 
segments. Otherwise they might foul 
the arm which carries the contact piece. 

This arm is shown in Fig. 7, in side 
and end elevations. Make it from two 
pieces of brass. After turning the boss, 


, file the other piece to shape and silver 


solder the two together. Figs. 1, 6 and 7 
show the brass contact piece and the 
screw holding it in position. Drill a 
passing hole in the contact piece and a 
tapping hole in the arm, and fit a lock- 
nut. The wire spring, which keeps the 
contact piece up to the segments, 1s 
curved as shown to clear the containing 
box. It is bent into a ring and pinched 
in position by the lock-nut, and to pre- 
vent any chance of its shifting, the fixed 
end is bent at right angles and enters a 
small hole in the arm. To ensure good 
electrical connection between the arm 
and contact piece, the two are joined 
by a short length of thin copper wire. 
The brass spindle about which the 
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arm turns is shown in Fig. 8. It is 
fitted with a nut top and bottom—the 
latter to clamp it to the vulcanite base; 
and the former to act as a fixed point 
for a small coiled spring, shown in Fig. 1, 
which keeps the boss of the arm firmly 
pressed upon the flange of the spindle. 
To prevent this spring’s cutting into the 
brass, two thin washers, not shown, are 
placed for it to bear upon. They can 
be made from softened clock spring. 

The commutator is fixed to the con- 
taining box by three % in. stove screws, 
one of which is shown in Fig. 1, the vul- 
canite being tapped to receive them; 
they must not touch any segments. 

The claw which moves the commutator 
arm is shown in Fig. 9—(1) plan from 
above; (2) plan from below; (3) side 
elevation and (4) end elevation. B is 
vulcanite, to which are riveted the brass 
pieces A and C. Copper wire makes ex- 
-cellent rivets, which should be counter- 
sunk at each end. The piece A is rigidly 
attached to the lower end of the vane 
‘spindle (see Fig. 4), and has an oval hole 
for it to fit into. A hole is turned in the 
vulcanite B to allow a ‘in. screw, with 
a large thin head, to fix A to the spindle, 
and not project beyond the surface of B. 
The piece C has a slot filed to fit easily 
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over the commutator arm. In making 
the claw the points to notice are, that A 
must be deep enough to allow B just to 
O) dear the cover of the containing box, 
O) ia that C must engage with the com- 
mutator arm without fouling the segment 
screws. No part of the electric circuit 
must touch the containing box. 

The height of the standard will depend 
upon circumstances. The writer’s is 
15 ft. high, to clear some chimney stacks, 
the upper part being 1% in. iron gas tub- 
ing and the lower half 34 in., joined by 
a reduction socket. The method of 
fixing will depend upon whether it is 
placed outside an attic window or directly 
on the roof. 

A terminal box is placed as close as 
convenient to where the wires enter the 
house, so that, if from wear or any other 
reason, it is necessary to examine the 
commutator, the aerial portion can be 
taken down and disconnected without 
cutting the wires. Having settled the 
height and position of the standard, find 
out the length of wire required to pass 
from the commutator through the stand- 
ard to the terminal box; allow about 1 ft. 
extra, and cut off nine lengths. A suit- 
able wire for use throughout from com- 
mutator to indicator is No. 22, such as 
is used in electric bell circuits. One wire 
is soldered to the bottom of the spindle, 
Fig. 8, and the other eight pass to the 
segments, being pinched under the inner 
screw in each case. The wires being 
attached, make them into a cable by 
winding linen tape over them to prevent 
them being chafed when drawn through 
the standard. 

With an electric bell and battery, iden- 
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tify the free ends of the wire, and mark 
them 1 to 8 and B (battery) for the com- 
mon wire. 

The indicator is shown in the photo- 
graph, and also diagrammatically in 
horizontal section, in Fig. 10. Fig. 11 
shows some of the working parts from 
behind. 


It is similar in construction to an eight- 
hole electric bell indicator, except that 
the holes, and hence the m ism, 
are arranged in a circle. Each hole has 
behind it a tinplate flag, painted half 
white and half black, and when not in 
use the black is shown. Each flag is 
soldered to a bent-wire arm, which is it- 
self soldered to a soft iron armature, and 


Back View, Showing Mechanism 


the whole can turn about a post screwed 
into vulcanite base. Each arm is placed 
at an angle of 45 degrees with its hole 
and is actuated by a two-pole electro- 
magnet. 

First make the base from vulcanite 
1g in. thick. It is 644 in. in diameter, 
with a 314 in. hole in the center (see 
Fig. 11). The piece cut from the center 
can be used to make the lower part of 
the commutator base, already described. 
The iron part of the electromagnets is 
shown in Fig. 12. The yoke, made from 
15 in. x %2 in. iron, is bent at right angles 
to form a foot, which is attached to the 
vulcanite by two l% in. iron screws, the 
vulcanite being tapped to receive them. 
The iron for yokes and cores should be 
annealed. 
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The bobbins are shown clearly in Figs. 
10 and 11, and they can be made from 
pear or any close-grained wood. They 
are wound on a mandrel in the lathe with 
No. 28 s.c.c. wire, and eight layers can 
be got on, leaving 3 or 4 in. at each end 
for connections. Half a pound of wire 
will be more than sufficient for all the 
bobbins. After winding, give them a 
coat of thin shellac varnish. 

The armature, shown in Fig. 13, is made 
of annealed iron about e in. thick, and 
has soldered to it a thin brass tube, made 
out of wire in the lathe. To solder the 
tube and wire to the armature, cut a 
slight groove in a piece of wood for the 
tube to lie in, bring the armature and wire 
into position, and the two joints can be 
made in a moment. The wires are bent 
once at right angles before soldering, the 
other ends being left for the present. 

The post supporting the armature is 
shown in Fig. 13. It has a shoulder 
below, and a hole to receive a wire pin 
above, to keep the armature in place. It 
is screwed }{ in. for attaching to the vul- 
canite. Number each magnet and arma- 
ture. Drill and tap the holes in the vul- 
canite for the magnets, numbering the 
vulcanite to correspond, and then fix 
the armature posts. 


Brass Dial Plate 
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From a clockmaker procure the case 
of an old French clock, the kind referred 
to being that with a brass cylindrical 
case about 2 in. deep and about 35¢ in. 
in diameter; or of an ordinary alarm 
clock. The parts wanted are the glass 
and its retaining ring, which are shown 
in Fig. 10. Turn a dial-plate of brass 
about 1% in. thick to fit nicely behind the 
glass, and drill eight }4-in. holes in it, 
countersinking them on the side next to 
the glass, Figs. 10 and 14. Then have 
the eight points of the compass engraved 
Opposite the holes, and polish the front 
face and lacquer it. 

For the indicator case two pieces of 
well-seasoned wood are needed. Syca- 
more is suitable, and looks well if treated 
with an oak stain and varnished. The 
front of the case is fastened to the back 
by three screws, the heads of which 
should be polished and lacquered. The 
hole in front will be turned to fit the re- 
taining wing of the glass, and the latter 
is fixed into the case by two small nails 
seen in Fig. 10, which also keep the dial- 
plate in position. 

A small push, similar to those used for 
electric bells, is screwed to the front of 
the case immediately below the glass. It 
is shown in the photograph, and needs no 
description beyond stating that it looks 
well made of brass and that its base can 
be made of vulcanite. It cannot ex- 
ceed 1 in. in diam. as it would then cover 
one of the screws holding the two parts 
of the case together; the terminals prevent 
a screw’s being placed at the top. 

The vulcanite ring, on which the mag- 
nets are mounted, is fastened to the case 
by three screws, one being shown in Fig. 
10. Bend the wire arms of the armatures 
to shape and solder on the flags, which 
are painted half white and half black, the 
latter being the round end. The screws 
fixing the magnets have each a second 
duty to perform. Those farthest from 
their bobbins hold little wire forks which 
limit the movement of the armature arms. 
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One of these is shown in plan in Fig. 11, 
the two ends being up at right angles to 
the plane of the paper. It is made of 
brass wire, and a little experimenting will 
show the shape to give it. 

The screws next to their bobbins hold 
springs which act upon the armature 
arms. They are made of steel piano 
wire, and one is shown in Fig. 15. It is 
like a hairpin about 14 in. high, with a 
small ring on one leg, so that it stands 
nearly vertically to the surface on which 
it is clamped. If the indicator were 
without springs, gravity would cause some 
of the armatures to lie close to their mag- 
nets; others would be too heavy for their 
magnets to attract, and one or two would 
work satisfactorily. Hence some of the 
arms will be placed inside the springs and 
will be pulled by them, and others will 
be outside and will be pushed. When the 
indicator is in its proper position each flag 
should show black, but a slight pull of the 
armature should make the white appear. 
In Fig. 11 both are showing white. 

Eighteen small brass i are 
needed—nine with nuts and nine without. 
They are not worth making, as they can 
be bought for less than the cost of the 
rod from which to turn them. 

Drill a small hole up the screwed stem 
of nine, Fig. 16, and into each solder about 
1 ft. of copper wire. No. 22 cotton- 
covered is suitable for all connections in 
the indicator. Connect the two coils of 
each magnet by twisting together and 
soldering two beginning or two finishing 
ends, thus getting N. and S. poles. 

To connect the various parts of‘ the 
indicator, attach two 18-in. lengths of 
wire to the push, grooving the case inside 
to allow them to pass under the vulcanite 
ring and so to the back. Make nine holes 
through the top of the case, about )% in. 
from the base, and spaced %%-in. center 
to center, and screw in the terminals. 


Fig 17 


Plan of Terminal Box 
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Calling the terminal on the left No. 1, 
connect it with one wire (it is immaterial 
which) of the magnet which shows N; 
No. 2 with that showing N.E., and so on 
to No. 8 with that showing N.W. No. 
9 is connected with one of the push wires. 
Make a ring about 3 in. in diameter of 
fairly thick uncovered copper wire, and 
connect with it the second wire of each 
magnet and the remaining wire from the 
push. Clean all wires before soldering 
the joints, and, if killed spirit of salt 
(zinc chloride) is used, be careful to rub 
an oily rag over the joint as soon as the 
solder has set. 

Test the indicator with a battery, one 
wire going to the common terminal, and 
the other to each of the remaining eight 
in succession. On touching the push, 


Photograph of Wind Vane Electric Indicator 


the hole in circuit should show white with 
a sharp click. Two Leclanché cells should 
work it well on short-circuit, and if any 
hole does not act quickly, adjust the 
armature spring until it does so. 

The nine wires from the indicator are 
No. 22 bell wire, and they are less un- 
sightly if laid in the wooden casing used 
for running wire in house lighting (see 
photograph). They pass to the terminal 
box, where they join those from the com- 
mutator. The battery can be placed in 
any convenient position, the common 
wire from the indicator being cut and the 
two ends joined to it. 
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The terminal box is shown in plan, 
with the lid removed, in Fig. 17. It is 
square in section and contains a strip of 
vulcanite into which nine terminals are 
screwed, the nuts of which serve to con- 
nect the wires from the indicator. Nine 
holes are bored through each side at a 
suitable level to admit the wires. 

It only remains to connect the wires 
from the commutator in the right order, 
making the final adjustment by slightly 
rotating the standard until the points read 
correctly. This is most easily effected 
by using a battery and bell at the terminal 
box, i.e., not making use of the lower 
part of the circuit. Let the wires from 
the standard be enclosed in rubber tub- 
ing until they enter the house. 

A simpler indicator could be made by 
placing a small electric lamp behind each 
hole. The writer did not employ this 
method because the uncertain life of small 
lamps would probably necessitate fairly 
frequent renewals, and, further, more 
current would be wused.—The Model 
Engineer and Electrician. 


Brick for House Building 


One of the greatest advantages of brick 
for house building is that it can be bought 
nearly everywhere as a home-made ma- 
terial. Almost every town and village 
has its brick-yard, by which it is possible 
to escape the added price of freight. A 
brick wall is substantial, dry and non- 
conducting. It can be made attractive 
in texture by various widths and colors 
in the joints. Brickwork is dependent 
on no other material for its trimmings, 
but is sufficient in itself. 

A brick wall never needs paint. If it 
ever does become shabby, brush it down 
with a weak solution of muriatic acid, 
but don’t paint it any more than you 
would paint stonework. 


A Simple Mechanical Harmonograph 
(Continued from page 246) 
current will give a totally distinct range 
of figures. 

In conclusion, a few typical specimens 
of figures produced with the actual in- 
strument here illustrated and described 
may be found of interest, and will em- 
phasize as nothing else will the possibili- 
ties of this wonderful little appliance. 
—Model Engineer and Electrician. 
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HOW A GRAMOPHONE RECORD IS MADE 


A very interesting paper on ‘The 
Gramophone and the Mechanical Re- 
cording and Reproduction of Musical 
Sounds,” was recently read before the 
Royal Society of Arts by Mr. Lowell N. 
Reddie. We give the following extract, 
describing the method by which the 
records used on this popular instrument 
are produced: 

I will now deal with the series of opera- 
tions which go to make up a finished 
disc record of the Berliner or gramophone 
type. The person who is making the 
record sings or plays immediately before 
the mouth of a horn or funnel, the ob- 
ject of the horn being to concentrate the 
energy of the sound-waves upon the 
recording diaphragm. At the narrow 
end of the horn is the recording sound- 
box and machine and its attendant ex- 
pert. The artist is on one side of the 
screen and the machine on the other, for 
in all the recording laboratories of talk- 
ing-machine manufacturers the secrets 
of the operation of recording are most 
carefully guarded. The making of a 
good record is not so simple a matter for 
the artist as might appear; he often has 
to make several trials before he learns 
just how to sing into the trumpet, how 
near to stand, etc. When singing loud, 
high notes he must not come too near 
the mouth of the funnel, as otherwise 
the vibrations will be too powerful, and 
the result will be what is technically 
known as “shattering.” When the artist 
is singing or playing to an accompani- 
ment, another horn connected with the 
same sound-box is often provided, so 
that the person of the artist may not 
obstruct the sound-waves of the orchestra 
or other accompaniment. 

The disposition, too, of the various 
instruments of an orchestra in the re- 
cording-room is of the very highest im- 
portance, if the best results are to be 
obtained. The wooden instruments are 
arranged about 4 ft. from the mouth of 
the trumpet—behind them are the brass 
instruments, and at the back the bass 
fiddles and drums. 

On the other side of the screen a hori- 
zontal table, carrying a wax tablet, is 
rotated beneath the recording sound-box 
at a fixed and uniform speed, generally 
about 76 revolutions per minute. As the 


table rotates, it also travels ea at 
a fixed and uniform speed, being carried 
on a revolving threaded spindle, and the 
wax tablet or blank is thus caused to 
travel slowly under the stationary re- 
cording-box. The sapphire cutting-point 
of the sound-box is lowered so as to enter 
the surface of the blank to the depth of 
about 314 to 4-1000ths of an inch, and as 
the machine runs it cuts a fine spiral 
groove of uniform depth, running from 
the circumference of the blank to within 
2 or 3 in. of the center, according to the 
length of the selection recorded. 

The turn-table travels, as a rule, about 
1-100th in. laterally for every revolution, 
so that the spiral cut comes round about 
100 times in the width of 1 in. It will 
thus be evident that the lateral undula- 
tions of the sound-line must be minute 
in the extreme, as otherwise the lines 
would at points break into one another. 

The recording blank is made of a soapy 
wax. Each laboratory has its own re- 
cipe for the composition of the blank, 
but, generally speaking, the compound 
is made up of stearine and paraffin. 
Many other substances have been sug- 
gested, amongst which may be mentioned 
barium sulphate, zinc white and stearine, 
ozokerit and p 

The consistency of the blank material 
must be such that it is stiff enough to 
retain its shape when the sound-groove 
is cut in it, and at the same time it must 
not be so stiff as to offer any great resist- 
ance to the cutting-point. It must not 
chip nor flake, as otherwise the recording 
point will cut a groove with ragged sides, 
and this will increase the scratching 
sound made by the needle on subsequently 
reproducing. The best results are ob- 
tained by a tablet of such consistency that 
the cutting point detaches an unbroken 
shaving of wax. 

The diameter of the recording blank 
varies, but the maximum diameter em- 
ployed is about 12 in. It will be clear 
that the size of the record cannot be 
increased beyond certain limits, when it 
is remembered that the blank is revolved 
at a uniform speed, and that consequently 
the outer portion of the blank is running 
past the recording point at a much higher 
speed than the inner portion. Thus, 
with a 12-in. disc, when the cutter is 
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¥ in. from the edge, it will in one revolu- 
tion describe a line on the record of a 
length approximately equal to the cir- 
cumference of a circle of 11 in. diameter— 
that is to say, 34.5 in. By the time the 
recording point has worked in another 
3 in. towards the center of the tablet, the 
length of its path over the wax will ap- 
proximately equal the circumference of 
a circle of 5 in. diameter, or 15.7 in. 
The rate of revolution of the tablet being 
uniform, the sound-line at the edge of 
the tablet is accordingly being cut at 
more than twice the speed that it is cut 
at nearer the center; and the speed at 
which the recording point can be made 
to cut the sound-groove satisfactorily 
can only be varied within certain limits. 
If the diameter of the tablet is increased, 
the outside speed will be too great for 
proper recording; and if the speed of the 
turn-table is correspondingly decreased, 
the ripples in the sound-line near the 
center will be too close together and 
cramped; there will be too many vibra- 
tions per inch of sound-line to allow of 
proper recording and reproduction. The 
obvious solution would be, of course, 
gradually to increase the speed of the 
turn-table as the recording point nears 
the center of the blank, but there then 
arises the necessity of using mechanism, 
for securing a corresponding gradual 
change of speed on the reproducing ma- 
chine, in order to keep the selection in 
the proper key. Devices for securing an 
increased speed have been invented, but 
they have never come into general use. 
The record in wax having been made, 
the next step is to produce a negative in 
copper. The wax tablet is dusted with 
graphite, which is worked into the grooves 
with a badger-hair brush, to make it 
electro-conductive, and is lowered into 
the electrolytic bath of copper salt solu- 
tion. In order that this negative may 
be able to resist the pressure to which it 
is subjected in pressing records, it is 
necessary that the deposition of the cop- 
per should be thoroughly homogeneous. 
To this end, and also in order to hasten 
the process so that the blank may not 
be attacked by the solution, the blank is 
kept continuously in motion in the elec- 
trolytic bath. The process is continued 
until the copper shell is nearly .9 mm. in 
thickness. The negative thus formed 
may be termed the master negative, and 
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from this master a few commercial 
samples of the record can be pressed by 
means of which the quality of the record 
can be tested. It is not, however, 
usual to press more than two or three 
records from this negative. Seeing that 
sometimes as many as 6,000 or more 
copies are sold of a single record, it is 
natural that the manufacturers should 
take steps to enable them to multiply 
copies without injuring their master 
negative or having it worn out, for it is 
not usual at this stage to obtain further 
negatives from the original wax record. 
They accordingly make duplicates of their 
master negative, by taking dubs or im- 
presses of the master in a wax composi- 
tion, from which in turn working ma- 
trices are made. Copper shells are ob- 
tained from these dubs in the same way 
as from the original wax tablet, but the 
metal is only deposited to the thickness 
of about 4% mm. The shells are made 
absolutely true and flat at the back, so 
that any irregularities caused in the 
electro-deposition may not be transferred 
in pressing to the front or face of the 
shell. They are then backed up or 
stiffened by a brass plate about 1-10 in. 
in thickness. The attachment of the 
backing plate and matrix is effected by 
sweating or soldering them together under 
pressure. The backing plate is supported 
on a heated table, a thin layer of solder is 
run over it, the shell is laid upon it and 
pressed firmly down, with an elastic pro- 
tective cushion of asbestos, for example, 
placed over the face or recorded surface 
of the shell to prevent the sound-ridges 
in it from being injured. The matrix 
thus obtained is now nickel-plated on 
the recording side so as to present a better 
wearing surface, and after polishing is 
ready for use in the pressing machine. 
Attempts have been made to use a 
recording blank of conductive material, 
or containing sufficient conductive ma- 
terial to allow of omitting the subsequent 
graphiting or metallizing of the blank; the 
objection to this procedure has always 
been that such substances offered too 
much resistance to the recording point. 
The commercial record is pressed in a 
substance the essential qualities of which 
are that it should be hard at normal tem- 
perature, but capable of being softened 
and made plastic by heat. It must be 
tough and elastic enough not to be easily 
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broken when pressed into discs of about 
244 mm. in thickness; it must be thor- 
oughly homogeneous; and it must not 
be gritty in composition, as otherwise 
it will augment the scratch of the needle 
and wear off the point. Finally, the 
record must be so hard, when cold, that 
it will retain the contour of the sound- 
groove, even after it has been played a 
large number of times. Various sub- 
stances and compounds have been used 
or suggested for making records—cellu- 
loid, glass, papier-maché, vulcanized 
rubber, casein, and shellac with an ad- 
mixture of crocus powder. In nearly 
all the compounds actually used, shellac 
is the principal ingredient. 

The compound usually employed today 
is made up of shellac, wood charcoal, 
heavy spar (barium sulphate), and earthy 
coloring matter. Various animal and 
vegetable fibrous materials, such, for 
instance, as cotton flock, are added to 
give the record the required toughness. 
The several ingredients are first finely 
ground and then carefully measured and 
mixed according to formula. The mix- 
ture is put into a revolving drum, and 
the flock added. After being passed 
through a magnetic separator to remove 
any metallic particles, it is next mixed 
by heated rollers until a thoroughly homo- 
geneous plastic mass is obtained. The 
mass 1S now passed through calender 
machines, which roll it out into thin 
sheets, and as it passes from the calender 
it is divided into sections, each section 
being about the requisite quantity for 
one record. 

The records are pressed in hydraulic 

s. The matrix is heated, and 
placed face upwards in a mould in the 
lower half of the press, being centered 
by a pin passing through the middle of 
it; the label for designating the selection 
is placed face downwards on the matrix, 
and on this is placed, in a warm, plastic 
state, the quantity of material required 
for one record. The press is operated, 
and the mass is immediately distributed 
all over the mould. Both halves of the 
press are furnished with cooling plates, 
through which a stream of water can 
be passed so that the pressing surfaces 
can be immediately cooled, and the 
record mass consequently hardens quickly 
and retains the impressions of the matrix. 
The record is removed, and its edges are 
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trimmed up with emery wheels; for the 
record material is too hard to allow of 
any cutting instrument’s being used. The 
record is then ready for sale.—Model 
Engineer and Electrician. 


A Positive Locknut 

The accompanying illustration (taken 
from the Horseless Age) shows a locknut 
and bolt invented by a Chicago man. 
The bolt has three grooves, A, B and C, 
which act as ratchet teeth. The upper 
part of the nut is so formed that a spring- 
ring encircles it, the end of the ring being 
turned inward, as shown at C, thus com- 
ing in contact with the side of the groove, 
and effectually preventing the nut from 
being turned in a left-hand direction. 
However, right-handed rotation is pos- 
sible, as the grooves are so shaped that 
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A Positive LocKknutT, 


the end of the spring-ring slides up the 
inclined surface easily. In order to 
release the nut, a slot D is provided, which 
allows the point of a nail, or any similar 
object, to be placed under the spring- 
ring, and thus raise the point out of the 
groove, when the nut can be taken off. 
This arrangement allows an adjustment 
at any time of one-third of a rotation. 


British Government Refuses to Release 
Wireless Company 

The English Government, acting on 
the advice of the Parliamentary select 
committee appointed to investigate the 
matter, has refused to release the Mar- 
coni Wireless Company from its agree- 
ment to establish a wireless chain of 
imperial stations. The Marconi com- 
pany pleaded the expense as a reason for 
the annulment of the contract. 

The contract for the establishment of 
wireless communication between the 
British dominions throughout the world 
was in part due to the combination of 
the Atlantic cable companies under 
American control. The Marconi com- 
pany was to receive $300,000 for each 
station, exclusive of the site and building, 
and also 10 per cent. of the gross receipts 
for a term of 28 years from the date of 
the conclusion of the first six stations. 
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QUESTIONS AND ANSWERS 


i dress 
and town; but, if he so requests, anything which may identif 
be written only on one side of the sheet, on a sheet of paper separate 
only three questions 


receipt. 
amount is not to be considered 
of letter writing. 
answer within a definite time. 


to the large number of questions received, it is rarely that a reply can be 
estions for which a speedy reply is desired will be answered b 

as payment for reply, but is simply to cover clerical expenses, 
As the time required to get a question satisfactorily answered 


Questions must 
all other contents of the letter, and 


may be sent at one time.: No attention will be given to questions which do not follow these 


ven in the first issue after 
ty cents is enclosed. This 
postage and cost 
varies, we cannot guarantee to 


y mail if 


If a question entails an inordinate amount of research or calculation, a special charge of one dollar or more 


will be made, depending on the amount of labor required. 
be done unless desired and paid for. 


must be e, and the work will not 


1960. Transformer Load. J. W. G., Arling- 
ton, Md., says: Would you kindly advise me 
the safe load in amperes that could be taken 
at the lowest voltage, also at the highest voltage, 
when using the auto-transformer described in 
a recent issue of Electrician and Mechanic. 
Ans.—The entire winding is of No. 10 wire, 
which has a cross-section of about 10,000 circular 
mils. <A good rule for such coils and for the field 
magnet winding of dynamos is to allow 1,000 
circular mils per ampere. This indicates that 
10 amperes will be a good working current for 
the auto-transformer described in the December 
magazine, but 15 amperes are permissible for 
sal an hour, or greater currents for shorter 
periods. Just what current may be flowing 
in any given coil of an auto-transformer is diffi- 
cult to predict—the inter-relations requiring 
a close analysis. Your safe procedure will be 
to have an ammeter available to test each cir- 


cuit as required. 

1961. yee Winding. W. R., Eldred, 
Pa., says: Please tell me through your inquiry 
department the proper wire and winding to get 
the maximum output from a generator frame 
and armature of the following size. Also please 
advise if any greater output could be had by 
making a new trame and poles out of sheet-iron 
stampings that would allow of larger field coils. 
The present frame is cast iron, 2-pole Edison 
type, poles 17% in. diameter and room for coil 
3 in. long, with space of 34 in. between the poles. 
The armature is 23% in. diameter by 2 in. long, 
has 10 round holes 7-16 in. diameter inside of 
insulation. Shaft % in. diameter. The com- 
mutator is about 1 in. diameter with 10 segments. 
Ans.—You do not state what voltage is desired, 
but an illustrative case for about 20 volts will 
undoubtedly be of help to you. Wind armature 
with 32 turns per coil—64 wires per slot—with 
No. 20 d.c.c. magnet wire. If a few more turns 
can be gotten into the slots, all the better. Wind 
field magnet coils with No. 23 s.c.c. magnet 
wire, about 100 turns per layer and 12 layers. 
Nearly 3 lbs. will be required. Speed should 
be about 2,500 revolutions per minute. Any 
other desired voltage would be computed by 
using the number of turns of wire in direct pro- 
portion, but in your particular case the com- 
mutator has too few segments to withstand a 
higher voltage and insufhcient surface to handle 
much more current than two No. 20 wires will 
deliver, say 4 amperes. It would not be worth 
yonr effort to rebuild one part of the machine, 

ut rather make an entirely new one. 


Readers will, in every case, be notified if such a charge 


1962. Dynamo Winding. F. S., Stuyvesant 
Falls, N.Y., says: I have a small d o made 
by the C.&C. Electric Motor Co., New York. 
Armature is 2}4 in. long and has 15 slots; com- 
mutator has 15 segments; 1 of spool for 
winding 25 in., depth }4 in. ill you please 
print in your next copy of cian and Me- 
chanic what size wire to use to wind for 70 volts 
2 amperes to light four 16 c.p. 70-volt lamps? 
Ans.—As you do not state the size of slots, we 
cannot compute the number of wires you can 
get into them. No. 23 d.c.c. magnet wire will 

the smallest permissible size to use, and you 
must put in as many as ible. Wind slots 
Nos. 1 and 8 half full, and leave out a loop for 
connection to the commutator; then without 
cutting the wire, wind a similar coil in slots 2 and 
9, and bring out a second loop; similarly in the 
pairs of nearly opposite slots until on the second 
round the slots are completely filled, the begin- 
ning and end of the wire being then twisted to- 
gether for the 15th loop. For field you should 
use about 314 lbs. of No. 26 s.c.c. magnet wire, 
wound 125 turns per layer and in 20 layers. 

1963. Dynamo Winding. G. R. A., Pitts- 
burgh, Pa., says: I have the parts of an electric 
small power motor that has been burned out. 
What I want to know is, what size of wire and 
how much it would take to rewind this motor 
to act as a generator to have a maximum output 
of 8 or 9 volts and as many amperes as I can get. 
I wish to wind it as a compound wound machine. 
The armature is 214 in. in diameter and 2 long. 
It has 16 slots in. in diameter. The com- 
mutator has 16 sections. The two field pieces 
are each 214 in. in diameter and 1) in. long 
with plenty of room for winding. This dynamo 
must stand 10 hours of continuous running. 
What is the best speed? Ans.—If you wish the 
machine to run quietly and with little wear, we 
would suggest that the speed should not exceed 
1,800 revolutions per minute. This, of course, 
means a lower output than if you drove the 
machine faster. You can wind the armature 
with No. 20 d.c.c. magnet wire, getting 9 turns 
per coil, 18 wires per slot; series portion of field 
winding can consist of two layers per coil of 
No. 14 d.cc. wire, and the shunt portion of 14 
layers of No. 23 s.c.c. wire. It would be a good 
plan to wind the field coils first, put them in 
place, and provide for experimenting a little in 
order to determine just what the armature wind- 
ing should finally be. To do this, wind the 
armature with only one turn per coil—two wires 
in a slot—of any wire that may be available. 
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Bell wire is excellent, for its thick insulation will 
give immunity from “grounds.” Clean off the 
tion in the 16 places to permit temporary 
connection to the commutator. Excite the 
‘shunt portion of the field winding from some 
-8- or 9-volt source, say from storage batteries. 
Drive the armature at the desired speed. Meas- 
ure the voltage produced by the armature. Say 
1 volt is indicated. Then for the final winding 
you will require nine times as many wires 
slot, or the suggested 18. Any other number 
of volts can be secured by using the propor- 
tionate number of turns, but the field winding 
would then have to be altered to fit. 
_ 1964. Induction Motor. F. W. W., Port- 
land, Ore., asks: (1) What is the size and num- 
ber of turns of wire on the core of a General 
Electric phase splitter for a 34 h.p. 110-volt 60- 
cycle 7}4-ampere induction motor? (2) What 
is the size of the core? (3) What effect will a 
60-cycle current have on a 133-cycle recordi 
wattmeter? Ans.—If you have no means o 
making sheet iron in the form ly employed 
for such devices, you can i a coil 
in more elementary manner that will permit some 
adjustment to fit your particular conditions. 
Make a wooden spool by first boring a hole about 
2 in. in diameter in a block of wood 3 in. 
square and 6}4 in. long. Mount this upon an 
arbor and turn the inner portion to a diameter 
of 2M in., leaving flanges at the ends about 3 in. 
thick and as in diameter as possible. Wind 
the space full of No. 14 d.c.c. magnet wire. Pro- 
vide a coil of tinsmith’s annealed iron wire. 
Pull it out in long lengths, such as may be con- 
venient, say 50 to 150 ft., and forcibly stretch 
it. This act will leave the wire perfectly straight, 
and it can then be cut into lengths, say of 8 in. 
Fill the hole in the spool with the wires, and try 
the device with your motor. If motor starts 
too sluggishly, and the current does not seem 
extreme, remove some of the iron from the 
spool. If start is good, but current seems ex- 
treme, cut some longer wires that can be made 
to extend over the outside of winding on l 
and complete the magnetic circuit. Sheet iron 
can be used as a substitute for the iron wire. 
1965. D o Construction. C. M. C, 
Pulton, N.Y., has a variety of armature and 
field magnet punchings, the former being 3116 
x 214 in. in diameter, with 37 round holes \ in. 
in size, the other a trifle over 31⁄6 in. inside 
diameter and 7 in. outside, cut for 4, 6 or 8 
poles, or with 24 internal slots. He wishes to 
make a dynamo that will give 6 volts and 8% 
to 15 amperes, and asks what construction will 
ve the best results, speed to be 600 to 1,200? 
y agar will not be practicable to use more than 
four poles in so small a machine, and the sheet 
iron for the field magnet should be clamped 
between iron castings of the same shape as the 
sheets, but perhaps 4 in. thick, else there will 
not be sufficient residual magnetism to permit 
the machine to be self-exciting. For the arma- 
ture, however, solid iron must not extend to the 
slots. If the openings to the slots are too small 
to permit the working in of the wires of the 
formed coils, you will have to file them out 
wider, perhaps to % in. Let the field magnet 
consist of 124 in. of sheet iron, the two \ in. 
cast-iron plates, bringing the total to 2% in. 
for the axial length. Armature iron will be 
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2% in. Each slot should receive 8 wires, and 
it is possible to get in that number with No. 16 
d.c.c. in size, but you had better try it to make 
sure, and if you foresee difficulty, use No. 17 
wire, though with that smaller size you will not 
be able to draw 15 amperes without undue 
heating. Armature winding will be of the series 
type, similar to that employed on railway mo- 
tors. Formed coils, though “random” wound 
must be made, the two straight sides being about 
2% in. long, and the ends diamond-shaped, 
making angles with these sides of about 45 
degrees, the leads being brought out at these 
angles. A given coil will extend from slot No. 1 
to slot No. 10, and so on, each coil consisting 
of four turns, making eight wires per slot, when 
the sides of the two different coils are disposed 
in the same slot. The two ends of a given coil 
connect to segments of commutator that are 
most nearly opposite. Connect in all the bot- 
tom wires first, then there will be least trouble 
in locating the remaining ends. Field should 
be a plain shunt, consisting of No. 20 s.c.c. wire, 
between 4 and 5 lbs.—all you can get on. 

1966. D o. R. T. D., Lexington, Va., 
says: (1) 1 desire to know what size dynamo 
would it take to make electricity enough to run 
a 40 h.p. motor of 110 volts 60-cycle over 2,000 
ft. of copper wire with the return wire or 
of No. 12 or No. 9 iron wire. (2) What size 
should the copper wire be to carry the current 
at 110 volts pressure, and what size iron wire 
for the return to dynamo? (3) Could the dy- 
namo be tuned by hand or would batteries be 
better? How many and what kind would be 
best? (4) Would be glad to know of some com- 
pany where I could get a very small locomotive 
or motor to run on a single wire suspended simi- 
lar to the telephone used at the Arnold Print 
Works at North Adams, Mass., as described in 
the May, 1912, number. Ans.—(1) and (2) 
To undergo the expense of such a transmission 
line for the sake of delivering 4%0 h.p. seems 
rather unwarranted, but of course it can be 
done. Such small motors may not have an 
efficiency above 25 per cent., so the amount of 
current transmitted would have to be on the 
basis of delivering about %* h.p. As the 110 
volts is the pressure at the supply end, the press- 
ure at the receiving end will be less, due to the 
line losses. These losses will be almost entirely 
due to the ohmic resistance in the copper P 
tion of the line, but in the iron portion there 
will be in addition a reactance loss due to the 
alternating character of the current quite as 
important as the ohmic. To use smaller than 
No. 12 B.&S. copper wire would involve me- 
chanical weakness, and 2,000 ft. of this size has 
a resistance of about 4 ohms. Iron wire is 
estimated by the Birmingham wire gauge; and 
2,000 ft. of No. 12 of the best quality would 
have a resistance between 6 and 8 ohms. The 
reactance would have the effect of increasing 
this figure to 10 or 12 ohms. The total line 
resistance would then be perhaps 15 ohms. 
Considering the fact, too, that such a motor 
has a low ‘‘power factor,” not over .5—meaning 
that only that fraction of the current really 
carries any power, you may have to put between 
2 and 3 amperes into the motor to get out the 
desired amount of mechanical power. The line 
loss may, therefore, be as much as 35 volts. 
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The expression ‘‘return circuit” is not altogether 
appropriate, for the alternating current goes 
as often by one wire as by the other. (3) We 
do not understand what you mean by “tuning” 
the dynamo. What dynamo? (4) Address 
the Carlisle & Finch Co., Cincinnati, O. | 
1967. Transformers. W. S. P., Winchester, 
Ind., wants to make two small stepdown trans- 
formers to operate on a 110-volt 60-cycle supply, 
one to light 25 2 cp. 6-volt carbon filament 
miniature lamps, the other to ring 8 to 10 com- 
mon vibrating bells. He asks tor dimensions 
of the cores and for data as to the windings. 
Ans.—Considering the transformers to be of the 
“shell” type, the data for the larger one can be: 
width of tongue of core, 2 in., stack of iron 2 in. 
high; secondary winding, 28 turns of two No. 8 
wires in parallel; primary, 460 turns of No. 23 
wire. Smaller size, iron tongue 1x1 in., and 
2 in. long. Secondary winding, 120 turns of 
No. 20 wire; primary, 1,800 turns of No. 28. 
In both cases the section of iron outside the 
winding should be one-half that of the tongue, 
but in consequence of two such sections com- 


_ prising the magnetic circuit, there is no con- 


stricting of the magnetic path. The size of 
iron in these outer portions will then be 1 in. 
and 4 in. wide, respectively. You can make 
the iron portion smaller, if you prefer, if you will 
increase the number of turns in the inverse pro- 
portion. If you do not intend to operate all 
the lamps or bells at the same time, smaller 
transformers than these will suffice. 

1968. Electrical Lighter. R.M., Manchester, 
N.H., says; What is the composition they use 
in the electrical cigar lighter? It is some kind 
of a cement that I mean, and what kind of wire 
do they use and how is it connected and in- 
sulated? Ans.—As I am not a smoker I do not 
catch on to the particular piece of apparatus the 
writer has in mind. By ‘‘cement” does he mean 
the sealing of tar and resin used on the top of a 
dry cell? The wire used is undoubtedly plati- 
num, heated by the passage of the current. I 
saw a jimcrack of this sort some time ago, and 
maybe this is the sort asked about. If need be 
I will investigate further. 

1969. Information on Controllers. J. K., 
New York City, says: I would like to know if 
you have any k on controllers for elevators, 
printing presses, etc., and if you have any, what 
the price will be. Ans.—We do not know of any 
regular publications on this subject, but you 
will find that the manufacturers of such appara- 
tus will supply you with a very large variety 
gralis. Address the General Electric Co., 
Schenectady, N.Y., The Westinghouse Electric 
& Manufacturing Co., Pittsburgh, Pa., the Cut- 


‘ler-Hammer Co., Milwaukee, Wis., The Otis 


Elevator Co., Yonkers, N.Y., and various other 
firms that advertise in the electric periodicals. 
1970. Casting. A. C. H., Seymour, Mo., 


* says: (1) What is the size and material of the 


wr 


sample of wire enclosed, and is its resistance 
high enough to be of any use in the construction 
of heating devices such as are described from 
time to time in Electrician and Mechanic? (2) 


Can old receiver shells, transmitter mouth- 


pieces and other scraps of composition be re- 
melted and cast in molds like the metals? 
(3) How are the plaster of Paris statuary made 


_ s0 as to be hollow? Ans.—(1) A chemical 
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analysis would be wired to give complete 
assurance of the material, but it appears to be 
ordinary “high” brass, that is, “hard” drawn. 
The size is No. 24 B.&S. gauge, and the resistance 
of the 20 in. length is about 2 ohms. - This is 
altogether too low for use in heating devices. 
You will get valuable information on the proper 
sort of wire for the Purpose in mind by addressing 
the Driver-Harris Wire Company, Harrison, 
N.J. (2) Unless you have a very quan- 
tity of the material, and business in sight is of 
sufficient volume to require the continuous 
services of a chemist, you will find the recovery 
of hard rubber- scrap inadvisable. Be satisfied 
to sell it to a junk man. (3) Differing from the 
method of making castings, the statues are grad- 
ually formed by working. Of course the mold 
is previously prepared in a shape to give the 
desired outside appearance. Its own exterior 
may be of crude and hardly recognizable form. 


. Imagine the structure to be hollow like a barrel 


open at one end, and you were to make a hollow 
reproduction of the interior configuration. You 
could mix a quantity of the plaster and hastily 
spread it over the interior, rolling and tipping 
the barrel until the whole was evenly covered. 
If still thicker was wanted, stock could be added 
to any desired extent. After drying and baking, 
the hoops could be cut, when the staves would 
fall away, leaving a cast of the exact appearance 
of the interior desired. The principle you can 
readily apply to any desired object. 

1971. Dynamo Construction. H. O. S., 
Toledo, Ohio, says: I have a toy motor (Knapp 
Type A), three-part commutator. Would like 
to know if I could rewind and use as a toy dy- 
namo. : If so, please tell me how. Ans.—All 
“good” motors can also be used as generators, 
but the one to which you refer is necessarily of 
inefficient design, and it will fail to generate 
for the reason that the entire output of the 
armature is insufficient to energize the field 
magnet. Still, it will be interesting to make 
some experiments. The motor has a series 
field magnet winding, therefore as a prime con- 
dition for its becoming a generator ıt must be 
driven in a direction oppostte to that in which it 
runs asa motor. In case of motors with shunt- 
wound field magnets, the same direction for 
generating is required as it exhibits when run- 
ning as a motor. Further, for the case of a 
series machine, the resistance of the external 
circuit must be low. The lowest you can get 
will be to place the machine on a short-circuit. 
Drive the armature as fast as possible without 
ruining it, and see if the iron of field exhibits 
any increased magnetism. If it does, this is 
evidence that machine is generating, but the 
chances are that when you try to introduce any 
external resistance, the generating will cease. 

1972. Storage Battery. A. N., Toronto, 
Ont., Canada, says: With reference to the en- 
closed which appeared in your tember issue 
last, I should be glad if I might two or three 
questions. Would the capacity be increased 
by using four lead cylinders in each jar or does 
the lead packing achieve the same object? 
Would the cylinder next to the jar be negative 
and the inner one positive, and if four plates 
were used in each cell would it be negative next 
to the jar, then positive, negative and itive? 
How shall I form the cells? What would be the 
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charge and discharge rate and probable capacity 
of two cells about the size of a quart Paniai 
each? Ans.—The article to which reference is 
made was taken, as acknowledged, from the 
Scientific American. The directions are good 
as far as they go, but curiously, they stop too 
soon, for after exactly following them, all the 
builder would get would be one electrode per 
cell. There Sy must be fwo. Another 
pero concentric lead cylinders should be made 

ut of such smaller diameter as will permit 
placing within the former, and leave about }4 in. 
space between them. Instead of filling the gap 
between the plates of each pair with any 
divided metallic lead, you will get a muc 
quicker ‘‘formed’’ cell if you use the oxides of 
lead, namely, litharge, or yellow lead, for the 
electrode that is to be the negativ referably 
the outer one—and red lead for the other. The 
pe should be formed by mixing only about 

lf a teacupful at a time, in dilute sulphuric 
acid—5 to 1—and ramming it down in place 
with a stick. After drying, dip the plates 
momentarily in dilute acid daily for sev days 
until the paste thoroughly ‘‘sets,” then it will 
not loosen when final immersiqn is made. You 
will do well if you provide the outer plate with 
ears that can hook on to the upper edges of jar, 
so that lower edge will be at least 1 in. from 
bottom of vessel. Positive can stand directly 
on bottom, but will not thereby be in danger 
of short-circuiting with the sediment. You can 
permanently connect six or seven gravity cells 
to two storage cells of this sort, and in the course 
of several months the charging would be effected. 
If you use three storage cells, ten gravities will 
be needed. Of course for more serious work, 
a dynamo will be more economical. 

1973. Magneto. C. B. T., West Middlesex, 


Pa., says: I have a Remy magneto, Type W2, 
which I took from an old automobile. What 
would be its voltage and amperage at 2,500 


revolutions, and would it light an electric lamp? 
Ans.—Ordinarily an ignition magneto machine 
gives 4 to 8 volts, but you will understand that 
strength of magnets and speed of rotation are 
both concerned. It is common experience that 
the magnets have occasionally to be re-energized. 
As your machine was taken from an old auto- 
mobile the chances are that the magnets are 
weak. We can hardly conjecture what the 
voltage would be, but it is such a simple test 
to make the actual trial, we would suggest that 
way of finding out. Put several 6-volt lamps 
in series, and find out how many to include to 
give normal brilliancy. If three in series burn 
dimly, while two burn too brightly, then you 
should get some standard 15-volt lamps for 
regular use. 

1974. Dynamo Construction. E. H., Woon- 
socket, R.I., wishes to change a 1 h.p. Waverley 
automobile motor into a shunt generator. He 
has rewound the six field coils with No. 22 s.c.c. 
wire, 650 turns per coil, and though he has driven 
the armature at a speed of 1,200 revolutions 
per minute, it fails to generate. What can be 
done to make the change a success? Ans.— 
The armature of this particular motor is series 
wound, and can have two, four or six brushes, 
the ordi equipment being with four, spaced, 
of course, 60 degrees apart, the lower semicircle 
of commutator being free in consequence of its 
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com tive inaccessibility. You may find 
it advisable to utilize all six possibilities. Three 
alternate brushes are to be connected to furnish 
one terminal, the other three similarly providing 
the other terminal. No. 22 wire appears to be 
correct for the field winding, for since the average 
turn is about 9 in. in le , you have about 
500 ft. of wire per spool, and thereby a resistance 
of about 8 ohms. Six such coils in series, offer- 
ing 48 ohms, will permit a current of .8 ampere 
to flow when normal voltage, 40 volts, is acting. 
This means about 800 circular mils per ampere, 
which is the limit of safe running. The posi- 
tion of brushes is fixed by the construction of 
the machine, so you have no method of shiftin 
them. In consequence of the sort of formed 
coils employed, the neutral points for the brushes 
are directly in line with the centers of poles. 
The ents on which the brushes touch con- 
nect with coils that lie midway between the 
poles—an imperative condition. Perhaps you 
have connected the field coils in a wrong man- 
ner. Your sketch is rather ambiguous. Test 
them with a compass, separately exciting the 
fields, armature being removed. Of the ends of 
field coils, connect first two inside ends, then 
two outside, and so on, finally leaving two out- 
side ends to attach to the armature terminals, 
If these tests do not avail, se tely excite the 
field magnets from any available source—not 
using, however, more than .8 ampere, and drive 
armature at the proposed speed, and see what 
voltage is produced. If voltage is in excess 
of the pressure impressed upon field terminals, 
the machine ought to be erga if less, 
then the case is hopeless at that speed, and the 
only recourse will be to drive the armature 
faster. In general, it is difficult to make a low- 
voltage machine self-exciting when carbon 
brushes are used. You might demonstrate this 
point by fitting the machine with neo 
woven-wire copper brushes. Two brushes will 
determine the operation as well as the four or six. 

1975. Storage Battery. J. O., Elizabeth, 
N.J., says: Will you please give me a design 
for building a storage battery to light from 20 
to 25 miniature incandescent lamps of 344 to 4 
volts, one that will last from 6 to 10 hours with- 
out having to be recharged? Also can you tell 
me the best place to buy the material for same? 
And I woud like to know how much it would 
cost to make such a battery. Ans.—The July, 
1911, issue of Electrician and Mechanic was 
the “Storage Battery” number, and we believe 
you will find much profit in reading it. Direc- 
tions are given for making cells, but you will find 
additional information in Watson’s book on the 
subject. As you do not state what candle-power 
of lamps you propose to use, or whether they are 
to be of the carbon or tungsten sort, we cannot 
suggest what size and number of plates you will 
require. For 4 volts you will need at least two 
cells, but if the lamps are to be at some distance 
from the battery, we would suggest that you 
wire the circuits so as to have several lamps in 
series. This will permit you to use smaller wires, 
but with the accompaniment of more cells of a 
small size than otherwise. If you can give more 
explicit specifications, we will be pleased to ad- 
vise pos further. 

1976. Motor Parts. W. R. M., Spokane, 
Wash., says: Where can I purchase stampings 
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and finished parts to make a %o h.p. induction 
motor? How and with how many turns of what 
size wire should this motor be wound? About 
what watt dynamo would this motor run and 
where could I purchase such a dynamo? Ans.— 

Perhaps F. É Averill, Buffalo, N.Y., could 
supply them. Do you mean to drive a direct- 
current dynamo with this motor? It certainly 
_ would be very a small one, and you might find 
your need better supplied by use of batteries. 

en cells of gravity battery permanently con- 
nected to three small storage cells would be 
practical and always ready. 

1977. Meter Reading. J. R. T., Itasca, 
Tex., says: The four dials of a recording electric 
light meter are numbered 1,000, 100, 10 and 1, 
respectively. At a particular time the fin T 
indicated 0, 34, 8 and 9, in same order. 
should the meter be read in kilowatt-hours, and 
at 20 cents per kilowatt-hour, what should be 
the charge? Ans.—A complete revolution of 
the several fingers would mean, respectively, 
1,000 k.w. hours, 100 k.w. hours, 10 k.w. hours 
and 1 k.w. hour. As the last one points on the 9, 
it has not made the complete revolution, there- 
fore indicates 900 watt-hours—.9 k.w. hours. 
The next dial indicates 8 k.w. hours, the next 
between 70 and 80 k.w. hours, the total reading 
being then, 78.9 k.w. hours, and at the rate of 
20 cents, the charge would properly be $15.78. 

1978. Armature Winding. Mr. P., Cleve- 
land, Ohio, asks for directions for winding a 
smooth core drum armature fitted with a 10-part 
commutator, dimensions being 2 in. in diameter 
and 3} in. in length. What will be its output 
as a generator when driven at a speed of 1,500 
revolutions per minute? What is a good book 
describing construction of armatures?. Ans.— 
There was a good description, illustrated with 
cuts, of such armatures in the November, 1908, 
issue of Electrician and *Mechanic. In your 
case the fiber end plates should be divided into 
10 parts, and cut with a hack-saw into which 
slots fiber pegs can be driven to hold the wire. 
For such a small machine, especially from its 
being your first, we would advise that you oy 
to put on but two layers. The result will 
a low-voltage machine, but will avoid diffic ties 
inherent in a four-layer winding. Use No. 20 
d.c.c. magnet wire; there will be room for 14 
turns between pegs, and you can pass seven on 
each side of the shaft. With a suitably stron 
field magnet the pressure produced at a spee 
of 1,500 revolutions should be 10 volts, but 2,400 
revolutions would not be too high for so small 
a machine. Current output could safely be 
4 to 5 amperes. A good publication is gotten 
out by a concern in your own city—The Cleve- 
land Armature Works—and we would advise 
you to examine a copy. 

1979. Wireless Instruction. H. V., Port 
Whitby, Ont., says: (1) Could you tell me the 
cheapest and the best way to learn ‘‘Wireless 
Telegraphy,’’ how long it would take, etc.? 
(2) Does the Marconi Co. or any other tele- 
graph company take learners? (3) Does the wages 
paid to wireless operators include board? Ans. 
—(1) The best way to learn the wireless art is 
first to become a proficient operator, at least 
become sufficiently familiar with the Conti- 
nental code so that you can send and receive 
at the rate of say 10 words per minute. You 
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should then enter some school of wireless teleg- 
raphy where you can secure technical training 
and instruction in the methods of procedure in 
handling business by a commercial company. 
If you are absolutely unfamiliar with the Con- 
tinental code you would require ten months of 
daily practice to become a good operator. (2) 
The Marconi Company accepts learners at their 
New York School. (3) The salary paid wire- 
less operators aboard ship of course includes 
food and quarters free of charge. In addition 
to the salary paid the Marconi Company of 
America pays a 10 per cent. commission on the 
receipts of the particular ship on which the opera- 


tor sails. 

ee cone T. M., Wilmington, Ohio, 
says: beat Ae kindly advise me regarding an 
article in the January, 1911, Electrician bad 


Mechanic? Under the department “The Model- 
maker” a description and construction of a 
“Model Two-Cycle Motor” is given by C. F. 
Brierley, the article being taken from the Model 
Engineer. Where can I buy the castings in the 
rough or the finished bare motor? If they come 
from England, would they come in ‘‘duty free,” 
or if a duty, how much? What would the cast- 
ings cost, also the finished engine? Ans.— 
Perhaps Palmer Bros., Mianus, Conn., The Car- 
lisle & Finch Co., Cincinnati, Ohio, or Mr. 
Houghton, of Waltham, Mass., would be able 
to supply the want. 

1981. Motors, etc. L. R. B., Jeanette, ae 
says: (1) What are the aaaea of th 
variable reversible alternating rie 
motors, having laminated field, and sectional 
commutator with brushes, as is required with 
direct-current motors? (2) Where can I pro- 
cure some substance that is a magnetic insulator; 
that is, a substance that ma etic lines of force 
will not penetrate? (3) What is the approxi- 
mate cost of the materials to construct a wireless 
transmitting and receiving set suitable for about 
five, miles’ work? Ans.— (1) Such are known 
as ‘“‘repulsion-induction’”’ motors, invented by 
Latour in France, and Winter ‘and Eichberg 
in Germany. They have a higher starting 
torque than simple induction motors, and in 
addition have the qualification of being fitted 
to run at speeds other than those near to syn- 
chronism. Thus a 4-pole 60-cycle motor would 
have its synchronous at 1,800 revolutions 
per minute, and at full load might run at 1,700 
revolutions, but the exact speed would vary with 
the size of the motor. A machine of the type 
about which enquiry is made could be run at 
perhaps any speed between 1,200 and 2,000 
revolutions. Such a variation is very desirable, 
say for operating printing presses. The effi- 
ciency of such motors, by reason of the greater 
resistance in the windings, is somewhat lower 
than is realized with the induction type. This 
means that more current may be required to 
operate it than the corresponding direct-current 
motor. The “power-factor,” however, is higher, 
that is, it is free from the lagging current feature 
unavoidable with induction motors, therefore 
interferes less with the constancy of the voltage 
on the supply circuits. (2) In the same sense 
that glass is an insulator to electric currents 
there is no corresponding substance that is an 
insulator to magnetic lines of force. Iron is 
the best preventive for shielding instruments 
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from the effects of outside magnetic disturbances. 
When accurate work is being done with galva- 
nometers they are inclosed ın an iron cage to 
keep out any outside RE Seco disturbances. 
(3) The cost would depend on the type of set 
constructed. If a transformer was constructed 
Sr Fae cost of both sets should not exceed 


1982. Wireless Telegraph Aerial. R.F. A., 
Carmine, Tex., says: As I wish to erect a wireless 
telegraph aerial, therefore I beg to ask you a few 
questions about same, as follows: (1) The above 
aerial is to be of the inverted “L” type, and to 
be composed of six phosphor bronze wires 
(stranded) placed on spreaders 2 ft. apart, and 
in turn supported by two masts each 56 ft. 
high and f50 ft. apart. Is the above aerial 
proportioned correctly? (2) In what direction 
should an aerial run to get best results, in a north- 
south or east-west direction? Ans.—(1) It 
would be better, but not absolutely spear at A 
to increase the distance between wires to 3 ft. 
(2) That would depend on the direction in which 
you desired to do your best work. Have the 
open end opposite from the direction which you 
desire to do your best work. 

1983. Dynamo Construction. Mr. W. F., 
Des Moines, Ia., asks: Please find enclosed 
sketch of a D.C. dynamo, and write me if the 
proportions are good for a machine that will 
generate 35 volts and 10 amperes at a speed of 
2,000 to 2,500 revolutions per minute, and if they 
are good, tell me the size of wire and number of 
turns on armature and field and what kind of 
mong would be the most suitable for my pur- 
pose. I intend to build two of those machines, 
one for running incandescent light and the other 
charging storage battery at the same time, one 

ine running both. t part of a kilowatt 
ill one machine be? Dimensions of the ma- 
chine are given in the sketch. Ans.—The design 
is very good. Field winding should consist of 
about 234 Ib. spool of No. 23 s.c.c. magnet 
wire, giving about 1,300 turns. The shape of 
coil: will have to be bent in order to At the curved 
place inside the circular magn yoke. Arma- 
ture should be wound with No. 18 d.c.c. magnet 
wire, about 30 wires per hole—15 for each half- 
winding. For your purposes plain shunt wind- 
ing will be the most satisfactory, and if both 
machines are wound alike they will be exactly 
exchangeable—a convenience in case of accident. 
In fact, you ought to make one machine do most 
of the work. 10 amperes at 35 volts give 350 
watts, about one-third of a kilowatt, or one-half 
an electrical horse-power. 

1984. Oil Furnace. J. E. T., of Plessisville, 
Canada, asks: (1) What is wrong in a crude-oil 
furnace made ially to heat rivets in a boiler 
. shop? It runs 2 or 3 minutes and stops, and 
when we rap on the pipe of the burner it begins 

in to heat and runs very well for a short time. 

(3) Is there any way to increase the pressure 
in a hot-water heating system? Does the 
Honeywell system with mercury increase the 
? Ans.—(1) Perhaps you are heating 

the oil before it reaches the burner, that is, you 
are ‘‘pre-heating’’ it. This should not be done, 
for the result is to cause a thick deposit to form 
in the tube. The spray or jet of oi! should be 
at its ordinary temperature until mixed with the 
jet of steam or hot air. (2) Yes, by increasing 
the height of the pressure pipe. The Honeywell 
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system is the equivalent of this, only by the use 
of m the actual length of the pressure 
pipe is reduced. Increasing the pressure some- 
times improves the working of the system from 
the reason that a somewhat higher temperature 
of the water is then possible. Drie the 
higher temperature is beneficial, but partly for 
the reason that a more rapid flow, ially 
in otherwise nearly stagnant parts of the cir- 
cuits, is realized. An increase of 10 1b. in press- 
ure would probably be a safe limit. 

1985. Blitzen Receiving Transformer. R. 
A. S., Sunbury, Pa., asks: Would you please 
inform me, either by letter or through your 
magazine, if the Blitzen receiving transformer 
has but one winding on the secondary or is there 
more than one layer, also its construction. 
Ans.—The Blitzen receiving transformer is 
wound in two grooves, the primary being 4 in. 
and the ER] 3 in. in diameter. The 
primary has a total of 90 turns with taps taken 
off every three turns. The secondary has a 
total of 100 turns with twelve taps. 

1986. Motor Efficiency. J. O., Chatham, 
Can., asks: (1) How is the Aa pone of a 
motor computed from readings given by a curve- 
drawing ammeter? The particular conditions 
are: hree phat alternating current supplied 
at 480 volts and 60 cycles, current in one main 
being 18 amperes. Please work out the solu- 
tion. (2) How is the power factor determined? 
Ans.—This problem cannot accurately be solved 
unless you have the information sought in your 
second question, and to answer the second you 
must have a wattmeter. If, however, your 
motor is loaded to about its full rating, you will 
not be far from the truth in considering, the 
power-factor as 0.90, though it may not be above 
0.85. Considering the current that flows in 
each of the three mains to be 18 amperes, the 
total effective current will be found by mul- 
tiplying by the TRTE of 3,—1.732, giving 
31.1 amperes. ultiplying this by the number 
of volts, you get 15,000, the apparent number 
of watts, but really the ‘‘volt-am ” If you 
had a wattmeter in circuit—even 1f it were of the 
recording sort, you could divide its reading by 
this 15, and get the power-factor. If the 
motor is KAR with a power-factor of 0.9, 

mee e 15,000 by this fraction, and you 

get 13,500 as the true or actual watts. Of course 
the motor does not have a mechanical efficiency 
of 100 per cent., for there are losses due to heat- 
ing in the windings, the core, and the bearings, 
etc. Calling the efficiency as 90 per cent., the 
number of watts that are effective for producing 
poner will be found by multiplying by this 
raction, giving 12,750. Since there are 746 
watts in a horse-power, dividing by this number, 
you will get 17.1 as the horse-power which the 
motor is probably exerting. This number is 
so close to the 18, which was the number of 
amperes stated, that it is a common rule in 
considering 3-phase 500-volt motors below 25 in 
horse-power, to estimate one actual horse-power 
per line ampere. 

1987. 34 Kw. Transformer. Inthe February 
issue under No. 1926 the answer to the second 
question should read, “Normally about 0.04 
mf. is used, but with the requirement of a 200- 
meter wave-length it is impossible to use much 
over 0.01 mf.” These figures were erroneously 
printed as .004 and .001 respectively. 
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TRADE NOTES 


A NEW SHAPED TOOL for Telephone, 
Telegraph and Electric Light Workmen 


Up to the present time it has been the custom 
of all tool manufacturers to follow and adhere 
to ‘‘so-called” standard designs and methods 
of shaping pliers. The regular bell hangers’ 
plier as well as the standard side cutter that 
the lineman uses have been standard staple 
shapes for many, many years. 


Tools of this kind have never been entirely 
satisfactory to the workman. One manufacturer 
will pull in the handles 14 in., another would 

read them 4 in., but the result was always 
_ the same, an uncomfortable unreliable and un- 

satisfactory . grip. The plier handles would 
raise blisters on the palm of the hand. The 
handles in another case would be so close that 


_ in cutting wires the knuckles would be pinched 


and bruised; still in another case the pe of 
the handles would be such that full pressure 
could not be put on the handles at all. 

Noting this universal defect, the Smith & 
Hemenway Co., 150-152 Chambers St., New 
York, the manufacturers of “RED DEVIL” 
tools, undertook to build a plier on scientific 

rinciples. idssoe! oper that were so. radical 
rom the usual methods that it was many months 
before they demonstrated to sever 


that the only correct way to make a plier was = 


on scientific lines, just the same as an architect 
draws plans for a 40-story tower building or 
an engineer goes into the technical details of the 
current-carrying capacity of a piece of electrical 
copper with several bends or breaks in it. The 


result is an entirely new-shaped handle, as shown - 


in the illustration. Follow closely the lines of 
these handles, note the peculiar bend, note the 


narrowness toward the head.. Note the swell - 


in the middle and offset at the end. 
Look then at your own hand as you would 


grip a tool of this kind in actual use. Does it | 


conform? It does, scientifically, accurately and 


comfortably, and we are assured by the Smith & | 


Hemenway Co. that the feel of their scientific- 
ally-shaped handles is just as satisfying as a 
well-fitting glove. No possible chance to pinch 
the knuckles or fingers, no possible way to raise 
blisters on the palm of the user’s hand, no matter 
how constant the use of the tool may be. More- 


over, it has been the usual custom to knurl or © 


check the handles, an unsatisfactory method. 
In these scientifically-made “RED DEVIL” 
Pliers knurling—or checking—is eliminated 
entirely, and scientific principles are again em- 
ployed by ‘‘Dentyne Milling” them, a method 
that gives to the handle ‘‘a grip that will not 
slip,” a grip that is smooth, accurate, and retain- 
ing, just as is found on a high-grade rubber- 
handled revolver or dental tool—a method so 
pleasing to the feel of the hand that without 
visual inspection it would not be discovered. 
Smith & Hemenway Co. state that all their 
pliers of any size and nature are now being con- 
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structed on these scientific principles, and our 
readers are requested to apply at any tool or 
hardware store in any city or town in the United 
States and examine these new and well-known 
electrical tools. 

There are over 1,700 kinds, styles and sizes 
of Pliers alone as well as over 1,500 other tools 
and specialties that bear the “RED DEVIL’ 
trademark. 


So A Woman Can Use It 


No matter how mechanically perfect any 
article may be, if it is not adapted to being used 
by the housewife with no more than ordinary 
feminine mechanical an it is not adapted to 
the household. This d be particularly true 


with fast-cutti inders on which a woman 
might be afraid of injuring the tool she was 
trying to sharpen. 


The small grinder here illustrated has been 
put out by the Luther Grinder Mfg. Co. for a 
number of years. However, the new tool rest 
that they have just put on it makes it far more 
valuable for home use than it has ever been 
before. i F 

This consists of a special guide comin on 
each side of the grinding wheel. The knife is 
sharpened on the side face of the wheel, the guides 
insuring that just the p bevel is maintained. 
The wheel turns from the operator, which ob- 


viates any danger of the knife’s being jammed 
between the guide and the wheel, as the wheel 
continually lifts the knife. Sharpening it on 
the side face of the wheel gives a finer, smoother 
edge than could be otherwise attained. It 
leaves it also with no grainin 


g, i if the 
knife is oe forward and back shi, being 


This guide is also especially adapted for scissors 
so they can be easily held at exactly the proper 
bevel. Altogether it makes an ideal sharpening 
machine for the home. 


Reliable Wireless Firm 


Our good friends, the Wm. J. Murdock Co., of 
Chelsea, Mass., are getting out excellent wireless 
material. Some of the remarks going about 
through the trade are: “About the best I've 

. “ Dandy looking.” ‘Built well.” 
“Works like it’s built.” “A1 all through.” 

They are making special inducements to deal- 
ers and also to purchasers. Would advise all 
interested to communicate with them. They 
will give you prompt and courteous treatment. 
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CURRENTS 
TRANSMISSION OF 
ELECTRICITY 
AND POWER 
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Electrical Library 


The Most Practical 


| 
| 


The Electrical Engineering Library is part of the International ° 


Library of Technology that cost $1,500,000 in its original preparation 
It contains the knowledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks has 
proved easiest to learn, to remember, and to apply. here is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges.. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori- 
tative guide in their work, but since they can be so clearly understood 
even by persons having no knowledge of higher mathematics, they 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many oc contained in the Electrical ys iret pis Hp aeked are at 
follows: Electricity and agnetism; Electrodynamics; Electrical esistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrica’ 
Measurements; Dynamos and 
Currents; Alternators; Electric Transmission; Line Construction; Switchboards; Power 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; Are 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; lectrice 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, ge | Instruments, and Installation; Magneto- 


Switchboards; Electric-Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiple-U nit System:; Efficiency Tests; Energy” 


Regulation; Central Energy Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Ener System; Bell Trunk Circuits; Bell Toll and Testing 
Circuits; Exchange Wiring; Telephone 
Cables, etc. SESS SSSSSSSESSSSSSSSESOSEH SESH ES 
. . + m 
_ The Electrical Librarycon- ¢ International Textbook Co. 

tains 17 volumes durably and ¢ 
handsomely bound in įthree- , Box 930, SCRANTON, PA. 
fourths. red morocco. Each: ¢  Métee sctd. aibit sankar obligation tome. fai 
volume is 6X9 inches in size. mology. with special reterence to the 
They may be purchased in sets , eerie 
of five or more volumes. Ifyou e 
wish to know more about the > Name 
most practical electrical library , 
in the world, ¢ St. and No 

Send the coupon NOW. 2 


on 


Dynamo Design; Direct-Current Motors; Alternating ` 


-moncecea 9008086606846 846 
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BOOK REVIEWS 


Radioactive Substances and their Radsations. 
By E. Rutherford, D.Sc., Ph.D., LL.D., 
F.R.S. Cambridge: at the University Press. 
New York: G. P. Putnam's Sons, 1913. 
Price $4.50 net. 

Professor Rutherford, now of the University 
of Manchester, England, but formerly of Mon- 
treal, is one of the chemists best known in con- 
nection with the important subject of radio- 
activity. With his associate, Professor Soddy, 
he has been engaged in work on this subject for 
many years, and in this scholarly volume of 
700 pages he has given a most interesting and 
thorough compilation of the known facts in 
regard to radioactivity and the substances 
which produce it. The subject is one of such 
enormous importance to present-day science 
that no scientist can afford to be without a 
book of this character in his library. 


Electroplating. A treatise on the electro- 
deposition of metals with a chapter on Metal- 
coloring and bronzing. By William R. 
Barclay, A.M.I.E.E. and Cecil H. Hains- 
worth, A.M.I.E.E. Illustrated. New York, 
Longman’s Green & Co. Price $2.10 net. 
Most handbooks on electroplating have been 

written by practical workers who relied upon 

rule of thumb methods ae by them in 
their years of experience. ile such methods 
are usually trustworthy and yield good results 
in the hands of those accustomed to them, they 
have often offered difficulties to others, and not 
being founded upon scientific principles, a search 
for the source of trouble is made blindly. The 
present book is based on exact electro chemical ex- 
perimental work, and the principles on which the 
authors’ processes depend are so thoroughly set 
forth that the student who has mastered the intro- 
ductory chapters will have no difficulty in tracing 
to their source any difficulties which may arise. 


The Gasoline Engine on the Farm. By Xeno W. 
Putnam. Fully illustrated by 179 carefully 
selected engravings of great value to all inter- 
ested in the efficient and economical applica- 
tion of farm power. New York, The Norman 
W. Henley Pub. Co., 1913. Price $2.50. 

A practical, comprehensive treatise on the 


construction, repair, management and use of. 


this great farm power as applied to all farm 
machinery and the farmer’s work indoors and 
out. This treatise, because of the simple, non- 
technical exposition of mechanical principles, 
is especially valuable to those without previous 
mechanical knowledge who wish to become 
thoroughly familiar with the operation and care 
of gasoline engines, tractors and auxiliary de- 
vices. This is a complete worker’s hand-book 
on the internal combustion motor and its many 
applications in modern farm life. Considers all 
the household, shop and field uses of this up- 
to-date prime mover and includes chapters on 
engine installation, power transmission, and the 
best arrangement of the power plant with re- 
ference to the work. The contents of this book 
are so fully set forth in the title that the re- 
viewer's task is rendered almost supererogatory. 
Suffice it to say that the matter is carefully and 
concisely written from the standpoint of thorough 
knowledge, attractively set forth, logically 
divided into proner chapters and paragraphs, 
and carefully indexed. 


Elementary Principles of Electricity and Mag- 
neltsm for Students in Engineering. By 
Robert Harbison Hough, PhD. and Walter 
Martinus Boehm, Ph.D. New York, The 
Macmillan Co., 1913. Price $1.10 net. 
This little book is intended as a work for 

home study as a text-book for college students 
to be used in conjunction with a set of lectures 
properly illustrated with experiments. The 
amount of mathematics required for its proper 
comprehension is considerable, comprising at. 
least a working knowledge of mechanics and 
trigonometry, while the student who does not 
at least accompany the study of the work with 
that of calculus is likely to be placed at some dis-. 
advantage. For students of these qualifica- 
tions it will be found an excellent book, as the- 
treatment is both concise and lucid. 


Practical Mathematics for the Engineer and 
Electrician. By Elmer E. Burns and Joseph 
G. Branch, B.S., M.E. Chicago, The h 
G. Branch Publishing Co., 1912. Price $1.00.. 
This books is not intended as a course in 

arithmetic, but as a collection of various tables 
and rules of everyday importance to the operat- 
ing engineer and the working electrician. It 
covers a large variety of mathematical subjects. 
which mechanics of these classifications must be 
familiar with to pass examinations and to meet 
the daily requirements of an expert in these: 
ae and should prove extremely useful to such 
workers, 


The Slide Rule and Logarithms Simply Ex- 
plained. By J. C. Peebles, E.E., M.M.E. 
Chicago, The Joseph G. Branch Publishing 
Co., 1912. Price 50 cents. 

The slide rules are such a handy method of 
the application of mathematics and offer such 
a ready means for instantly solving without 
calculation many simple problems, ially 
those of multiplication, division, involution and 
evolution, that it is surprising that more people 
do not habitually use it. e accuracy 1s 
ficient to three or four places of decimals, and 
the amount of time saved by the use of this tool is 
so great that every electrician should be familiar 
with it. This book gives a thorough under- 
standing of the use of the rule and illustrates 
several of the more common commercial loga- 
nthms. Re ae 
Opera Stories. Most persons attending an Opera 

wish to know only its story without reading 

its entire libretto. ‘Opera Stories” is pub- 
lished for this reason, and contains, in a few 

words, the stories (divided into acts) of 174 

Operas, 6 Ballets and one Mystery Play;: 

also portraits of Can singers. Henry L. 

Mason, Boston, 1913. Price 50 cents. 

The great popularity of Grand Opera through- 
out the United States, and the fact that not only 
do all the large cities have seasons at the present . 
time, but that many of the smaller places are 
visited by both the great companies and by less 
important stock companies, makes a book of 
this kind interesting to a great number of theatre 
goers. In addition, all musicians feel interested 
in the stories connected with the music which 
they are in the habit of hearing soloften. This 
book contains the stories of the plots of nearly 
200 of the best known Grand Operas and Ballets, . 
and is probably the most complete collection . 


ever made. 
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All These FREE! 


Present this coupon to your paint or hardware dealer for our 
25-cent Instruction Book. He will also give you free two 10-cent 
bottles of Johnson’s Wood Dye, which comes in 17 shades, such 
as Mission Oak, Early English, Mahogany, etc., and one 10-cent 
can of Johnson’s Prepared Wax. Our book tells how to secure 
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= the right artistic wood effects with least expense and trouble. = 
| Johnson’s Wood Dye ,⁄ i 
== isadye, nota stain. It sinks deep down bringing out the natural beauty S Value į 
= = of the wood. In half an hour it will be perfectly dry. No dust sticks, S 55c-FREE » 


no streaks show. Not only beautiful but lasting and easy to use. S Good at your paint or 8 
May be applied over old worn varnish or shellac. sha beaks tear NE DASI 


LS of Johnson's Wood Dye and b 
one l0c can Johnson's Pre- s 


? 

Johnson’s Prepared Wax © maw 
a perfect furniture polish and finish for all woodwork, LS diea eee 
floors, and furniture, including pianos. Can be used D E EEDS 
over all finishes. Is beautifying and protecting. Our gues S aur soppy Beeta 
book tells how to apply it over any wood—new or 7 
old. Get the book and 10c packages free 
from your dealer. 


7 
S. C. Johnson & Son, Racine, Wis. ff Raia hoi inkik cid veer cia aac ceen Weebeebiecaais | 
‘The Wood Finishing Authorities’’ A oy A teaver State. ........ | 
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Edited by If You Want to Make Anything 
PAUL N. HASLUCK Consult These Volumes 


ea 


úw 7 


For the Mechanical and , i big For the Practical 


Electrical Engineer oa oh et Shop Mechanic 


For the Handy Man | For the Searcher 
About the House | 3 | | After Scientific Knowledge 


oe 
- For the Boy Who For Every Man 
Likes to Make Things ‘with a Hobby 
RS GD ED Qe E| 


VERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 

priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 

& shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body. The 4 

boy wh» is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. 


This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 


Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don’t keep the books, the 

set is returnable AT OUR EXPENSE, and we will refund your $1.00, plus any expenses. in i 
9 : is an authoritative work, well printed and handsomely bound in five volumes. Written 
Cassell S Cyclopaedia of Mechanics by a staff of skilful and talented mechanical and technical writers, under the direct 
editorship of Paul N. Hasluck, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each 


volume measuring 7354x1044 inches; strongly bound in stout extra durable cloth Linding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 

F h P ti l Mechanic The practical mechanic will find in this work thousands of articles such as: Spindle molder for 
or L e rac 1¢a treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for wood-worker's 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils; 
spacing dynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 

metals fora high finish; calculating weight of rolled metal, etc., etc. 

§ G ] Subject-Headin S which indicate the exceptional range and comprehensiveness of the 
ome enera g work include: Acetylene — Acids—Alabaster—Alloys— Barometers 
—Boat Building—Bookbinding— Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach- 
building—Concrete—Cycles— Drawing Instruments — Dyeing — Electricity—Embossing — Enameling—Engineering 
— Engraving —Entomology—Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— 
Gas—Gauges — Gilding — Glass — Granite — Guns and Firearms— Heating-Apparatus—1lluminating—lInlaying 
—Ivory—Jewelers’ Work — Lamps — Lantern Slides— Leather Working — Lenses—Lithography—Lwubri- 
cating—Machinery—Marble—Metal Working—Metals and Metallurgy— Modelling — Motors—Moulding 
Machines — Paints — Paper — Paving — Photography — Pipes — Plaster—Plumbing—Pottery— Poultry 
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— 
Sanitation — Saws — Screws — Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—Stoves—Tanning—T axidermy—Terracotta—Tiling—Timber—Tools — Upholstery — Valves 

a Venectiog—Watir—Wireworking— Woodworking... f f i kf 

ou to see this famous five volu or 
Examine This Great Set of know that you will be pleased with its binding, paper aad 
Books at OUR Expense printing, and the wonderful fund of information it con- 
tains. We want you to examine it thoroughly, for we know you will be quickly im- 


ed with its practical value, The price of this complete work in five volumes as 
fe dasoribed, is $18.00. Just mail usthe coupon opposite with $1.00 and you 


Sampson 

Pub., Co. 

221 Columbus Ave. 
Boston, Mass 


m i 
GENTLEMEN :— I enclose 
herewith $1.00 for which 
kindly send me carriage pre- 
paid, for free examination, one 
complete set of Cassell’s Cyclopedia | 
of Mechanics, in five volumes. It fs | 
understood that I may examine the work ! 
five days, and if I do not wish to keep it, | 
I agree to notify you and hold subject to your | 
order. lf I keep it, I agree to pay you $1.00 within 
five days and the balance of $16.00 in instalments of $2.00 
per month until paid. Itis further understood that you | 
will refund the dollar paid if I decide not to keep the books, | 


will receive the set, carriage paid. Examine it five days. If atthe end of that 


i d t wantit, notify us and hold subject to our order. and we agree NAME... a a aa a aad ih a di a 
g e the dollar you have sentus, If you keep the books, pay us $1.00 = 

within five days, and the balance $2.00 a month until paid. ADDRESS .cccscesecccccsevesesesesuses Pee PPO CECOCCCCOCS OCC Cee Tee es | 
SAMPSON PUBLISHING CO. OCCUPATION OR EMPLOYER. ...ssssssssesssss oo ccceccessceeeeceesesesaee 


821 Columbus Ave., $3 Boston, Mase. Send this coupon or copy of it 
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Free—Six Big Issues of 
Investing for Profit 


If you will simply send me your name. Special 


Introductory FREE Offer. Six fine Monthly 
Issues—each worth $10 to $100 to you. 


How much do you know about the Science of Invest- 


ment? Do you know the Real Earning Power of your money? What is 
the difference between the Rental Power and Earning Power of money? 
Do you know how $100 grows into $2200? 


Why you should get Investing for Profit: 
Only one man in a thousand knows the difference 
between the rental power and the earning power 
of his money. Few men know the undetiving 
principles of incorporation, Not one wage earner 
in 10,000 knows how to invest his savings for 
profit, so he accepts a paltry 2% or 3% from his 
savings bank, while this same bank earns from 
20% to 30% on his money—or he does not know 
the science of investing and loses his all. 


Russell Sage said: ‘‘There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers — 
financing 1s everybody’s business. As a matter 
of fact, tt is the most profound and complicated 
of them all.’ 


So let me give you just + glimpse of the valu- 
able investment information you will get in my 
six big issues, ‘‘The Little Schoolmaster of the 
Science of Investment,’’ a guide to money-making: 


The Science of Investment. Capital Is Locking for a Jeb. 
The Root end Branch of the The REAL Earning Power of 


Investment Tree. Your Meaney. 
How to Judge a Business Enter- Investment Securities Are Not 
Where New Capital Pat Inte a The Actual Possibilities of Intel- 


Really i gent Investment. 

**Watering”’ —Its Significance. Ca j 
idie Money ve. Active Money. 
Wait till you see a good thing—but don’t wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
campaign of education on the logic of true invest- 
ment. A revoiution in the financial world is now 

going on— to the profit of the small investor. 


You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 
cover to cover it contains the fundamental princi- 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information. 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my wonderful magazine. 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not as 

et learned the art of investing for profit. Learn 
how $100 grows into $2200. 


Use this Coupon for the Six Issues 
and Financial Advice FREE 


If you know how to invest your savings— if 
you know all about the proposition in which you 
are about to invest your hard-earned savings—you 
need no advice. But if you don’t, if there is a 
single doubt or misgiving in your mind—I shall 
be pleased to answer any inquiries you may make, 
or furnish any information I can regarding the 
art of saving and making money through wise 
investment. 


So sign and mail this coupon now. Get Investing for 
Profit FREE tor six months. Ask me to put you on my mail- 
ing list for Free Financial Advice. Don't put this off. It 
means too much to you now and in the future. Sign and mail 
this coupon at once. 


'H. L. BARBER, PUBLISHER, CHICAGO 


Mail This Now 


H. L. BARBER, Publisher, 
20T W., Jackson Blvd., Chicago. 
Please send me FREE Inveeting for 
Profit for six months. 


Put me on 
your mailing list for Free Ady'ce on 
Investments. 


Name 


Address 
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SAVE MONEY on MAGAZINE CLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


For the convenience of readers who wish to subscribe to more than one magasine we have arranged this page. 
which contains a list of the leading general, photographic and mechanical magazines of the United States. It saves 
you time, money and trouble to order all your magazines at one time from a reputable house, which can always be 
reached to adjust complaints. Do not pay y your money to unknown solicitors, but send your orders to us. Subscrip- 
Hons may begin Al any time, nec eal sent to one address or at the same time, and ma be either new or 
renewal, unless otherwise pai fied. Remit by postal money order. personal check is used add 0 cents for collec- 
tion. Periodicals sent to ada and foreign countries cost more to cover the postage. ince ascertain from us the 
proper rates for such subscriptions. 

If you do not find the periodicals you want listed on this sheet, write to us for terms. We will duplicate the prices 
quoted by any reliable agency on any periodical or combination. 


DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


Class Number: ELECTRICIAN AND MECHANIC 24 


POPULAR PHOTOGRAPHY 15 
ie j AMERICAN PHOTOGRAPHY 24 
— Cost 
63 x 5 = $3.15 
Class Class Class Class Class 
Ne. Publication No. Publication No. Publication No. Publication No. Publication 
25 Abel’s Photographic | 23 Cosmopolitan 8 Housewife 70 North Saeiss 23 Short Stories 
Weekly 70 Countes. Life in | 50 Independent Revi 45 Smart Set 
25 Adventure America 95 International Studie | 24 Outdoor I Life 30 Strand 
53 Aeronautics 53 Craftsman 100Iron Age (w) 50 Outing S0 Suburban Life 
27 Ainsice’s SO Current Literature |40 Iron Age-Hardware | 60 Outlosk 23 Sunset 
30 All Story Magasine | 23 Delineator 8 Ladies’ World 25 Overland Monthly | 40 System 
17 Amateur Photog- 12 Designer 90 Life 20 Pearson's Magasine | 23 Technical World 
rapher’s Weekly | 37 Dress 35 Lippincott’s 24 Photo Era SO Travel 
Art News | 20 Electrical Weg 60 Literary Digest Digest 20 Photographic News | 22 Violinist 
17 American Boy 60 Electrical World(w) | 20 Little Folks 27 Photographic Times | 10 Violin Worid 
SS American Homes & oe Electrician and 30 Manna Training 50 Photo Miniature 70 V 
- Gardens Mechanic Magazine 23 Physical Culture 47 s Photo. 
80 Amer. Machinist (w) | 26 Electric Journal 9 McCall's Magasine | 17 Pictorial Review Magazine 
23 American Magasine | 23 Etude (for music |23 McClure’s Mag. 23 Popular Electricity | 25 Woman's Home 
24 Amer. Photography lover), 40 Metal Worker 60 Popular Magasine 
19 Amer. Motherhood | 23 Every 23 Metropolitan 15 Popular Pho 37 World's Work 
23 Field s a tiot 56 Model Engineer &: 9 Poultry Heral 35 Yachting 
Decoration | 47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth’s Companion 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
20 Auto. Dealer & |23 Garden Magazine 17 Modern Priscilla 18 Practical Engineer 
18 Gas Engine (2 years, class 23) | 40 Printers’ 
7 Black Cat O Gas Power 17 Mothers’ M 30 Railroad Man's The - 
i Boys eer 23 Bead Piasek eeping | 35 Maei Boat 23 Red Book Full eu mxiption p 
J otor Boa oo 
20 Building 20 Harper's Bazaar 17 Motor Boatin 35 Review of Reviews | and are never club 
30 Bulletin of tog. | 70 Harper's Magazine | 18 Motor Cycle Illus. | 35 Behe} Arts Maga- | Ladies’ Home Jri. $1.50 
Camera 70 Harper's Weekly 17 Motor Print Munsey’s ....... 1.50 
20 Camera Craft 23 Hearst’s Magasine | 23 Musician 60 St. “Nicholas Popular Mechanics 1.50 
17 Camera Craft(new) | 12 Home Needlework |45 National Geograp'ic | 40 St. Nicholas (new) | Saturday Ev. Post 1:30 
170Camera Work 50 House & Garden Magazine 55 Scientific American . 
80 Cavalier 20 Housekeeper 17 National Sportsman | 60 Scribner's 
80 Century 
THESE RATES ARE S ARE SUBJECT TO CHANGE WITHOUT NOTICE 
SEND THIS COUPON TO US WITH A MONEY ORDER FOR THE AMOUNT 
Date LE E E E E E E å å EER a a a se ese i o eee e e 


ELECTRICIAN & MECHANIC 
221 Columbus Ave., Boston, Mass. 


Enclosed find $.......... in payment of my subscriptions to 
the magazines indicated. Begin with..................000. 


saeeeeveeosvseeeeeveeseeevaeeseeeeeseveeeee ee E ee eeeeeee ee seeee ee eee 


ELECTRICIAN AND MECHANIC xvii 


Do you have to ask your employer for more pay? Do you find it necessary to 
call his attention to the fact that you are worth more money? Orare you a trained 
man—a man who receives frequent and unasked for increases in salary because the boss 
knows that your knowledge is valuable to him. There is no limit for the trained man 
—he is the employee who is pushed ahead—he’s the chap that the well paying jobs 
seek. High wages and steady employment are always his, simply because he is too 
valuable to lose. 

But the untrained man, plodding along at the same old salary year after year, has nothing in 
his favor but a record for faithfulness. He feels that his efforts are not appreciated—he doesn’t realize 
that he is only a cog and can be replaced by any one of thousands 


of souar marenea men. He Ti ean employee, yet ae. has [P = m m m wee eee Sj 

never made himself necessary to his employer's success. He's : 

the sort of man who always has to ask for a raise. à Your Opportunity Coupon A 

A || Check the course you want and mail the coupon now f 

Become a trained man—get the money a aT 
American School of Correspondence, Chicago, U. S. A. 


without asking Please send me your Bulletin and advise me how T can 


qualify for the position marked 4-13 
It is easy to get the training you need. You can doit in your spare time I] ....Blectrieal Engineering — .... Lawyer 3 
and in your home without giving up your work. .«+-Elee. Light & Power Supt. .... Bookkeeper 
For fifteen years the American School of Correspondence has been i ....Eleetrieal Wireman ....Stenographer į 
preparing ambitious men everywhere for better jobs at bigger wages. The -.. -Telephone Expert .... Private Seeretary 
American School will give Sen the training you need, no matter where you i igh <i> a iia ccoshoooantant i 
live. It will train you in any branch of Engineering, Business and Law, or © ``-'Arehitestural Draftsman |. Cert’f'dPablie Aee’nt 
will prepare you for entrance into any resident college. i .... Structural Engineer e.. Auditor 
erhaps you've never quite realized how easy it is to secure this training? .... Conerete Engineer ... Business Manager 
Mark the coupon and let us explain to you how simple it is to prepare your- I ... Civil Engineer ....Fire Ins. Inspector 
self for the position you want. We send no agents to bother you in your eE oe ... -Fire ine. Adjuster 
home or at your work. All business will be carried on by correspondence [J li wechanieal Draftsman soi Boring Pletuve Op’ 
and our easy payment plan will allow you to pay as you progress. -Steam Engineer ... Sanitary Engineer 
$ s .... Stationery Engineer osoo amation r 
Send the coupon today! Learn how to get a raise without asking D :::-Ga Eerie Enginer $.. Teate Rom eM 
i -..-Automobile Mechanician  ....College Preparatory 


AMERICAN SCHOOL OF CORRESPONDENCE § yaur. 
CHICAGO, U.S.A. 
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A COMBINATION 


“RED DEVIL” 


HEr 


“YANKEE” Ratchet 


Hans =i ane a fine little “Red Devil” Tool to 
No. ee own—a combination burner plier, a 
Length, 10% in. flat nose and side-cutting plier all in 


Weight, 1% lbs. 


Three-jaw chuck; 
capacity, 3-16 in. 


one. 534” long, drop forged tool steel, 
gun metal finished handles. 


i ments: 


Plain Drill 

Left-hand 
Right-hand 
f Double Raichel 
Locked 


Magazine for drills 
in handle of tool. 


A “Red Devil” 
is always on 


the level 


controlled by the © 
Í Shifter on cylinder, 
as indicated, and 
{changes are made at 
$ a finger-touch. 


The “YANKEE” 
Double Ratchet permits of 
speedy work in tight places—any 
f motion of the crank, forward or 
back, no matter how slight, causes 
the drill to cut continuously. 

Free Tool Books—Xechanics 
and householders, w: ite for *'* Yankee’ Ñ 
$ Tool Book.’' AUTOMOBILISTS, write Y 
for ** ‘Yankee’ Tools in the Garage." 


f NORTH BROS, MFG, CO., Philadelphia 


A very handy tool for the house, auto-boat, 
or pocket. It’s just one ‘“‘Red Devil’’ tool. 
All good dealers have it on sale. Try yours. 
If you can’t get it locally, send us 60 cents 
and one sample pair will be sent you postpaid. 


SMITH & HEMENWAY CO. 
160 Chambers Street, New York, U.S.A. 
3 (To cut any size wire, use a “Red Devil" Pher.) 


DUCK’S 20.225 inves CATALOG 


Will be mailed to you upon receipt of 6c, stampa or coin, which you py deduct on your first purchase of $1. Great cost of catalog and 


sonal matters. Only 
50c a year, including 
a free pattern. Sub- 
scribe today or send § 
for free sample copy. 


cents. Send for free Pattern Catalogue. 

We Will Give You Fine Presents for getting sub- 
scriptions among your friends. Send for free f 
Premium Catalogue and Cash Prize Offer, 


THE McCALL COMPANY, 239 te 249 West 37th St., NEW YORK 


low prices prohibit distribution except to those really interested, ost elaborate catalog in tts line. GAVE 25 PER CENT 
ON STANDARD Se DERIMEMTAL Bde ah BAW + 190. Pe call ESE INSITE. F OR 
peda) Site top. ANS. hts, ity eee Gainers: e aa Siok Tanna lighting outåts, tools, pocket knives, Vietrolas, 
mirroscopes, railways, and electrical and mechanical books. 
The J. J. DUCK COMPANY, 423-5 St. Clair Street, TOLEDO, OHIO 
a o J 
) Telegraphy Taught Ladies! Save Money and Keep in 
ee d e 
Gem i serie foie tine Style by Reading McCall's 
216 ee BY mnigraph Automatic F ° 
mitter combined with standard key and Magazine and Using McCall Patterns 
sounder. Sends your telegraph mes- S U P 
s at any 8 , just as an expert operator would. McCall's Magazine will 
ve styles 62.00 up; circular free. nap yeu aeu, el 
y at a modera 
OMNIGRAPH MPG. CO., 41 Cortlandt St., New York exuense by Koening 
ou posted on the 
atest fashions in 
AERONAUTICS DERS 
ny vi nga Designs 
sins eac ue. 
New and Enlarged Edition valuable information 
Commencing January, 191}. on all home and per- 
@ The leading British Journal devoted to the 
technique, science and industry of aeronautics. 
(Issued Monthly) (Founded 1907) 
YEARLY SUBSCRIPTION 
One Dollar and Eighty-five Cents 
Mailed Free 
NOTE—Specimen copy will be mailed Free on receipt of 15 cents 
HEAD OFFICE 
3, LONDON WALL BUILDINGS, LONDON, ENGLAND 
AMERICAN OFFICE: 250 West 54th Street, New York 
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It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 
a number of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best 

instruments to use; tells what they are for and how to use them. Do not Sait until some other 
time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


. It contains 212 pages Ti with over 100 n inauationi cane describes in plain, clear pane ese all 
about Bells, Push Batteries, T ophi Material, Electric Teys, Burglar 
and Fire Alarm Coat rantos, Electric Cait ee Clocks, Medical Batteries, Motor 
Boat Noras, Electricaily Heated Apparatus, Battery Connectors, S Switches, Battery Gauges, Wire- 
less Telegraph lastruments, iga Supplies, etc. 


it Means Money Saved to You to Have Our Manual and Our Catalog When You Want te Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place, CHICAGO, 114 So. Sth Ave., SAN FRANCISCO, 604 Mission St., ST. LOUIS, 1106 Pine 8t. 


> You Need Our Bulletin E 
on Wireless Telegraphy 


Prices in some cases less than half charged by others. 
SEND FOR BULLETIN E TODAY 


HUNT & McCREE, 92-94 Murray Street, NEW YORK 


(The House of Wonderfal Values) 


You like to 


then surely you will enjoy the 
National Sportsman maga- 
zine, with its 160 richly illustrated 
pages, full to overflowing with in- 
teresting stories and valuable in- 
formation about guns, fishing 
tackle, camping outfits,—the best 
places to go for fish and game, and 
a thousand and one valuable 
“How to” hints for sportsmen. 
The National Sportsman is 
just like a big camp fire in the 
woods, where thousands of good 
fellows gather once a month and 
spin stirring yarns about their 
experiences with rod, dog, rifle, 
sna d pun Think of it, twelve 
AS pps to the woods for a 


Electrical Engineering 


T.C. MARTIN, of N.E.L.A.; J. A. SWITZER, 
Cons. Engr., University of Tenn.; ALBERT 
SCHEIBLE, Research Engr.; W.T. RYAN, Cons. 
Engr.; A. M. SCHOEN, A.LE. E.; H. H. NORRIS, 
A.LE.E.; L. S. RanpoLrH, A.LE.E.; J. W. 
FRAZER, "ALE. E.; are only a few of over fifty 
equally prominent ‘who make up the contributing 
editorial staff of Southern Electrician, with 
over 500 reading pages a year. 


Only 81 buys Southern Electrician 
What 1e for two years and copy “ELECTRICAL 


ENGINEERS HANDBOOK,” 414 pages, 238 

illustrations; one of most valuable hand 
a Week books ever published at any price. 

TOr 81.50 buys Southern Electrician 

two years, and “QUESTIONS AND AN- 
Will Do! SWERS ON THE NATIONAL ELECTRICAL 

Cope,” 282 pages, 4x6% inches. This 

book is just out. It is by an authority. It 
tells exactly and plainly what the code requires for every 


+, @2 buy both books and Southern Electrician for 
two years; the best bargain ever bought, but MONEY 
Back Ir You Asx IT. 

This offer will not be accepted through news companies or 


agents. Old subscribers may take advantage of it by ex- 
tending their subscriptions two years. 


Special Trial Offer 


Justi to show you what it’s 
we will send you 

‘he sN ational Sports- 
man magazine for 
three months and your 
choice of a handsome 
National Sports- 
man Brotherhood 
emblem in the form of 
a Lapel Button, a Scarf 
Pin, or a Watch Fob, 
as here shown, on re- 
ceipt of 25c. in stamps 
or coin. Don’t delay; 


x one ou ereat big Hunt- 
ng, Fishing, using: Nature-loving Sportsman 
ips, iene. G to-day. 


NATIONAL SPORTSMAN MAGAZINE 
Federal Boston, Mass. 


SOUTHERN ELECTRICIAN 
Grant Bidg. $2 Atlanta, Ga. 
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Do you want a license? 
Wh t d YOU Can you answer the Radio 
a 0 Inspector ? 
an you tune for 200 


meters ? 
Can yeu calculate wave- 


Know about _ Sng ne cme 


. 200-meter stations ? 
Is your station properly 
WIRELESS iain 
Do you know what a shunt 
onai is? and,and... w 


Surely you want to know more about the wonderful new art. Don't be satisfied 
with a superficial, hazy idea. Know the how and why. Be up to date. Master the 
details. That’s why you should have Philip E. Edelman’s new book, 


Experimental Wireless Stations’ 


It covers the complete field in a clear, comprehensive and CONTAINS 


practical manner, simple enough for the beginner, sufficiently Resonant Stations, wave-length» 
complete for the advanced experimenter. It is right up Rigs Dacia cas ke ts 
to the minute and is the only book written in accordance with Cates at ee ae 
the new law. It is a year ahead of all others. how to make standard } 


An ideal experimenter’s book because it not only gives the go ee 
theory, use, and design of each instrument, but also states oats ie E aega tae 
the actual construction, approximate cost, and suggests of the data givens Romy anc 
simple modifications for those having limited facilities. It eee cenit and tater oe, 
answers your questions. Peal. ntetersoce. Preven 


A wireless school in itself because it enables the readers to Tranelormert Condensers, 
build their own apparan to study the principles of wireless re A a 
transmission, to perform all calculations, using simple arith- Duplex and Standard 


Detectors, Einthoven Galva- 
metic rh and to design and use efficient stations and in- Bot Wie Aam Wave Meters, 
Every reader should have a copy lave toa eke Jan 

CONTENTS OF CHAPTERS 


1.—Nature and of Wireless ies eer porta af le JUST OUT NOW READY 
Features of danant ae annine the Transmitter: Calcu- Exper imental Wireless Stations 
lation of Wave- , Capacity and Circuits. 6.—Transformers; . 
Spark Coils. 7.—Auxiliary Apparatus, Keys, Electrolytic Inter- Their Theory, Design, Construction, 
rupter, Kickback Ca aron: oe e assay and Operation, by p E. Edelman. 
Helix and meee mg ee eel Standard Di mensions, “An alee who rats what the 
Coils. 10.—Design and Construction of epee Gaps. n Lonia reaaers wan 
ation Indicators, Hot Wire Ammeter, Shunt Resonator, Wave Finely cloth bound, 6% inches by 8 inches 
Meter. 12.—Continuous Waves, Wireless Telephone, Quenched 224 PAGES, FULLY ILLUSTRATED 
Theory and Construction. 13.—The ap 2 Staron: Printed in large clear type on fine book paper, 
ea Solid Retire, ere ene Reon ane. [f mith handy reference headings, and sub head: 
Tatenalty of 16.— y Anterterente Preven. ings. You do not have to rea ough a loro 
ing the spa Al Fines R ceiving, Cond Fixed irrelevant matter to find what you want. 


enter. Dont ae ae Order 
=. DS are sure to 


Cg E acon, Looe Coupe $2. OO POSTPAID 


Send for your copy at once 


SAMPSON PUBLISHIN G CO. 


221 Columbus Avenue e Boston, Mass. 


ELECTRICIAN AND MECHANIC 


Every Motorist Should Have This Book 


‘The Modern 
Gasoline Automobile” 


By VICTOR W. PAGE, M.E. 


T is the most com- 
plete, practical and 
up-to-date work on 

Gasoline Automobiles 
ever published, con- 
taining over 700 (6x9) 
pilag with 10 large 
fe plates and more 


cal treatise, containing 

all reliable latest infor- 

mation on all phases 
of Gasoline Automobile Construction, Operation, 
Equipment and Repair. 


This book is an investment you will never regret! 


It Makes all Men Masters of the Automobile 
and reduces cost of maneni, because money- 
saving ts on operation an repair insure in- 
telligent driving, proper oiling and prompt 
restoration of defective parts. 


=== Price, $2.50 —— 


Bound in Cloth 


WHAT IS SAID OF THIS BOOK: 


“It is A best book on the Automobile seen 
—J. H. Pile, Associate Editor, A uto- 
ournal. 
“Every Automobile Owner has use for a book 
of this character.”—The Tradesman. 
“This book is superior to any treatise hereto- 
fore published on the subject.”—The Inventive 


ge. 

sWe know of no other volume that is so com- 
plete in all its departments, and in which the 
wide field of automobile construction with its 

mechanical intricities is so plainly handled, both 
in the text and in the matter of illustrations.” — 
The Motorist. 

‘The book is very thorough, a careful examina- 
tion failing to disclose any point in connection 
with the automobile, its care and repair, to have 
been overlooked.” — Iron Age. 

“Mr. Page has done a t work, and benefit 
to the Automobile Field.” —W. C. Hasford, 
Mgr. Y.M.C.A. Automobile School, Boston, 


Mass. 

“It is just the kind of a book a motorist needs 
if he wants to understand his car.” — American 
Threskerman. 


Copies of this book sent prepaid to any address 
on receipt of price 


SAMPSON PUBLISHING CO. 


221 Columbus Avenue :: Boston, Mass. 


PHOTOGRAPHIC 


American Photography Handbooks 
Price, post-paid, 10 cents each 


ukadania eta TE 
se 
ne ortai ones Mr. Rinckwitz in addition to a revi- 


and 
the beginner to follow. Published October, 1912. This 
edition replaces the old Camera and Darkroom Tables. 


; top light: the 
les lighting; an object lesson; another cb les- 
hlights; the shadows; posing; what is a likeness?: 
eyes; nose shadow 
ture beside the 


Enlargements on Bromide and Gaslight 

Papers What an eager ie: a simple daylight meth- 
oo a an table?” auainn home-made easel; f focusing: 
a ae manipulation of the „papa: p nE 
utter; exposure; ent; dodging; ting : 
reduction; intensification; aratu ane accessories; 
an extension cone how to make an 

p lantern for artificia) light; bo how io maks à fxed- 


eons aaa Development.—What the 
the acceleratori th the needed the reduda 
agents the preservative; the retarder; 


Popular Printing Processes.—Making trays; blue- 

pes ng Tormulas for blue pa P.O.P.; S intisg. wash- 

how to tone; Pking; final final washing; mount- 

on papers and how to work them; printing 

peirin D.O.P.; yening ihe ight; one the 

of the paper in detail; printing; toning baths. 

8. Hints on Composition.—Some Principles of Composl- 

tion: symmetry; balance; unity; simplicity; line; inter- 

changemen dia- 


t; repetition; mystery; 

grams of forms of compositi The Ph cal Bases 

of Art: the m system of our eyes along 
tal straight line, a vertical, a right angle, inclined 
lines, an acute angle, an oblique angle, and ; Ho- 
s line of beauty; ded on ; balance of 
linear and i tive: 

sons, The Eigment of Pictorial following impul 
taste; t; eW- , 0 pena ey se; 
studying pictures; geometrical construction, 


and Tanana forms of composition; line, Hghħht.and shade, 
space and tone compositions. 


AMERICAN PHOTOGRAPHY 
213 Pope Bidg. - Boston, Mass. 
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WIRELESS TELEGRAPHY 


In 
we can furnish them, post 


ASHLEY, CHAS. G., E.E., and HAYWARD, C. B. 
Wireless Telegraphy and Telephony (Including 
Wireless on Aeroplane and Airship).—Contains 

144 pages. Treats in a simple, concise manner 
earlier forms of wireless, electrical waves, de- 
velopment of radio-telegraphy, apparatus and 
systems. The section on Wireless Telephony 
covers Bell's radiophone, selenium cell, Bell's 
photophone, “light telephony,” telephony by 
means of Hertzian waves, nature of a high- 
frequency telephone current, oscillation genera- 
tors, telephonic control of oscillations, trans- 
mitting circuits, receiving arrangements, two- 
way transmission, and systems of radio-teleph- 
ony, with a section on Aeronautics covering wire- 
less on dirigibles, aeroplanes and balloons, dan- 
gers from electric discharge, preventive methods, 
wireless on the Zeppelins, Horton's experiments, 
rds, and general problems. 1912. 


BISHOP, LEON W. 

The Wireless Operator's Pocketbook of Informa- 
tion and Diagrams.—Thoroughly describes latest 
transmitting and receiving instruments. 150 il- 
lustrations. All tables necessary for wireless op- 

compute roughly, 
ces. Full leather, 


COLE and MORGAN. 

Lessons in Wireless Telegraphy.—For the person 
who desires to take a glance into the art of wire- 
less telegraphy it is hard to imagine where he 
could get more practical information for so small 
an expenditure than by the reading of this pam- 
phlet. The complete subject as necessary for 
the practical operator or experimenter to be 
familiar with in order to construct and te 
a set is treated in sufficient detail to enable to 
get an excellent conception of the subject. The 
method of treatment is that of dividing the sub- 
ject into thirty parts or lessons. 1912........ 

COLE, A. B., and POWELL, A. M. 

Wireless Handybook.—The authors 
have reprinted the navy list of stations, and have 
Morse and Continental speed code charts. Book 
is filled with transmit and receiving circuit 
diagrams, very useful to have on hand..... Saat 


EDELMAN, PHILIP E. 
Experimental Wireless Stations, Their D ; 
truction and Operation, with particu 
respect to the requirements of the new wireless 
law.—Contains 224 pages. Complete, concise, 
clear, understandable. Written by an experi- 
menter who knows just what the readers want. 
The first book to give standard experimental de- 
signs in accordance with the new requirements. 
Contains full instructions for complying with the 
law, building and operating apparatus and sta- 
tions, modern up- te instruments, simplified 
calculations, formulas and designs. A real “How 
it works and how to make it” book. 1912. Cloth, 


FLEMING, J. A. 
Principles of Electric Wave Telegraphy.—A com- 
rehensive digest of wireless telegraphy in all of 

ts branches. One of the most complete and 
practical books ever published on this subject; 
new and enlarged edition.............eeeee0e% 
Elementary Manual of Radio-tel 
Radio-telephony for Students and rators.... 
HALLER, GEO. F., and CUNNINGHAM, ELMER T. 
The Tesla High-Frequency Coil. Its Construction 
and Uses.—Full and explicit directions for the 
construction of apparatus needed for experiment- 

ing with high-frequency currents. This book fills 

a long-felt vacancy in scientific literature. In- 
tended for the advanced experimenter. 


HOPPOUGH, C. I. 
Wireless Telegraphy and Telephony.—Latest book 
. out. 200 pages. 150 illustrations. Author a 
i wireless expert, and in touch with foremost wire- 
rm less authorities of the world. 1912............ 


1. 


25 


25 


7.50 
2.00 


1910. . .$1.25 


1.50 


HARRISON, NEWTON, E.E. 

Making Wireless Outfits.—A concise and simple ex- 
planation on the construction and use of simple 
and inex ive wireless equipments, for ng 
and receiving up to 100 miles, giving full details 
and drawings of apparatus, di ms of circuits 
and tables. 12 mo. cloth, 50c; in paper covers.. 

Wireless Telephone Construction.—How to make 
and use an inexpensive equipment. Cloth..... 
PORE che dks oc ea twat ence hen sk Sib ocaek ube hoaa 

HOWGRAVE-GRAHAM, R. P. 

Wireless Telegraphy for Amateurs.—A handbook 
on the principles of Radio-telegraphy and the 
construction and making of apparatus for long- 
distance transmission. 51 illustrations. Cloth. 


wea ‘Telegraphy and Teleph E 
ess Telegrap an ephony.—. 
and reprinted. The whole s of wireless 


telegraphy from its invention to its very latest 
development, including the most complete and 
popular explanation of its underlying principles 


and their applicationi, aou aesa nnes Eai ous 
MORGAN, RED POWELL. 
Wireless Tel ph Construction for Amateurs.— 


A manual of practical information for those who 
wish to build experimental wireless instruments 
which can be considered as something more than 
ay but are still considerably less expensive than 
a high-grade commercial set. No attention has 
been paid to the history of the art, the space, 
instead, being devoted to short but complete 
explanations of the uses of the various instru- 
ments, as well as the structural details. 1910... 


MORGAN, ALFRED P. 

Wireless Telegraphy and Telephony Simply Ex- 
plained.—A practical treatise embracing com- 
plete and detailed explanations of the theory and 
practice of modern radio apparatus and its 
present-day applications, er with a chapter 
on the possibilities of its future development. 
Has 150 illustrations of sets in actual operation 
and wiring di of these sets shown in per- 
spective. E piece of apparatus used in a 
wireless station is completely described, and in 
most cases illustrated by actual photographs 
of various types of the instrument. This book 
should prove valuable both for the novice and 
to the experienced experimenter. 1913........ 


PIERCE, GEO. W., Asst. Professor of Physics in 
Principles of W University. hy.—Just reprinted 
ples o ireless Telegraphy.—Just 

with corrections. The treatment of wireless 
telegraphy in this volume is strictly scientific. 
The book takes up the subject from the historical 
standpoint and avers each section of the art 
from its begi to the present stage of knowl- 
edge. It shows fully why the earlier forms of 
apparatus in each instance have been discarded, 
and thereby enables the student to discover the 
merits which enabled present forms to survive. 
The chapters on detectors of all kinds are espe- 
cially full and penin, While the book is not 
quite as full as Fleming's great manual, it covers 
all the points which the average specialist desires 
to know, and is an adequate presentation of the 
present state of the art. 1912.........sssss.> 


ROBINSON, Lieut. Com. S. S. 
Manual of Wireless Tel phy for Use of Naval 
Electricians.—An excellent, complete and in- 
structive book for the wireless operator........ 
TESLA, N. 
Experiments with Alternate Currents of High 
otential and High Frequency.—A classic work 
and the authority on the subject.............. 


TWINING, H. LaV., A.B. 

Wireless Telegraphy and High chien, gpl Elec- 
tricity.—A most complete man con 
detailed information for the construction o 
transformers of from 100 watts to 5 k.w. capacity; 
wireless telegraph and high-frequency apparatus, 
with chapters on their sikory and operation. 
1909. 202 pages. 96 illustrations............ 


Se ee ee et a oe telegraphy, with the price at which 


bs & 


1 -00 


1.14 


1.50 


1.00 


3.00 


1.50 


1.50 


Sampson Pub. Co., 221 Columbus Ave., Boston, Mass. 
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Do YOU Drive to 


and Make Money—See the eWorld 


If you are master of this profession you are independent anywhere. 
It is the best profession in the world—it pays more money, and the 
occupation is a pleasant one—the opportunities for a young man 
are far greater in this line than any other. 

My system of teaching by mail is a NEW IDEA—it’s different from others. 
I will so thoroughly train you that you will not only be able to drive a car, but 
you can repair motors, overhaul repair tires, repair launch engines, re a 
stationary gasoline engines. You could go into the repair business if you wish 


READ THESE TESTIMONIALS—YOU CAN DO AS WELL 
aT baya been devine A CAT NOW for A Month, and tows Spall (yout couman 
Samant. p Janen: Y 
working in a r shop. Have increased m incoinie P10 more per Toate eo faf, ane 
HE papir ee more per month.” —jno. C. eKoster, 
‘I am now working in the 


DYKE’S NEW IDEA OF marly in the jewelry 


I driving a 
veal wor work.” —Edw. Sawyer, M 
-n A a war Course saabled mo't 
you my income. 
the actual “I ar i 
more than business.” —Geo. Milholke, 
auto itself. $50 not my 
You don Book 4 of instructions, 13 an 
with Pager tt iag eve. I did the in 
throug our piston rings, w took 
We are the for my Course. I am now overha 
I am not afraid to tackle any jo 
I can find the remedy in the i 
all about an auto before, and I y 


If Io wili send for our FREE 24-PAGE CATA- 

LOG, we will tell you how to get into the Auto 
business; we will also show you TESTIMONIAL LETTERS from students 
everywhere who are now driving cars, working in Auto Repair Shops, who 
have gone into the Auto Repair Business and who are making money. 


We will do more—we will show you actual TO- 
' duced letters from BARNEY OLDFIELD, CHAS. 
DURYEA (the man who built the first Automobile in 
America) and other leading Motor authorities—who 
endorse this system. 


Surely this system must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, E e and Car- 
bureter; a e medals ate ore The anikin can be 


models work. All moving parts on 
tie neds mado els made SL. real maa. (Patents applied for.) 
One of the Models—It actually werks. Course consists of 40 Instructi ons, $ M Models and a Mani- 
With this model you learn the principle kin, aa raina nons, aig 5 etc. Tt © costa but $12, right now 


how 
of a gasoline en uies: bow to get Eps ou paid $1,000 you couldn't 


Send Now for this FREE B Book BEF- 


It will tell you all about the great Auto industry and the oppor- 
tunities. It will show you how others got their start. It is interesting 
and instructive. 


DYKE'S CORRESPONDENCE SCHOOL OF MOTORING, "2% 1,295 20 


Whee other schools tell you en p py eor cic els—make Prove il—we can prove all statements we 
Note.—My system faches B TRIC GNI TIO N—you wili learn the entire sarah Electric Ignition for all types 
af neinet Non the battery magneto. You will learn how to time and set magnetos. We ude a working model af e Mag- 


with Course. This fdr epee alone is worth the price.  _.-, 


ELECTRICIAN AND MECHANIC 


Preserve Y our 


ELECTRICIAN 
and MECHANIC 


€ How often have you wished to read an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 
practical binder. You can now have your ELECTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 
with advertising matter, or eighteen numbers without 
advertising matter. 


@ The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. It is 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


@ No punching of holes is necessary—just a slight slit between the pages with a 

n knife, the insertion of a metal clip, and the magazine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@ The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


@ Merely send us your name and address on aslip of paper. Simply say, “Send me your 
binder. I enclose $1.00.” The binder will be sent promptly, all charges prepaid. Or send 
us $8.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue ° Boston, Mass. 


ELECTRICIAN AND MECHANIC 


Dap ARMY AUCTION BARGAINS 
ENANAR, Saddies ~ $3.00 up 


New Uniforms - $1.50 up 
: Bridies ~- -90 Army Revolvers - .65 ** 
Team Harness + 21.85 “* ** Rptg. Rifles - 1.48 ** 
Leggins, Pair a ‘“* Swords - - .85‘* 
Tents, = ° 2.20 ** ** 7 Shot Carbines 2.95 “* 


Golts Cal. .45, Revolvers $7.50 up Cartridges .Olo each 
Me Springfield Mauser Sporting Rifle 11.85 Cartridges .02e¢ each 
Army Rreech Loading Rifle 98 cents Cartridges .O02¢ each 
MARCH 1913 CATALOGUE, 400 large pages, over 
5.000 Wiaetrations. 15 acres Gov't Auction Bargains 
described in cyclopedia catalogue, mailed 25c stamps. 
FRANCIS BANNERMAN, 501 Broadway, New York 


LEIMAN BROS. ROTARY POSITIVE 
Blowers and Vacuum 


pumps for all use with oil and gas appliances, 
| sand blasts, agitating, etc., 2 to 338 cub, ft. per 
am) minute; 1 oz. to 10 lbs. pressure; 1 to 20 inch 
g) vacuum for 
VACUUM CLEANING 
TAKE UP THEIR OWN WEAR 
Blower catalog No. 82 Vacuum catalog No. 83 
LEIMAN BROS., 62 AC John St., New York 


* All dealers handle them 


IEW 


PATENTS SECURED 


OR FEE RETURNED. Send Sketch for FREE RE- 
PORT asto Patentability GUIDE BOOK and WHAT 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One Million Dollars offered for one 
invention; $16,000 for others. Patents secured by us ad- 
vertised free in World’s Progress; Sample Free. 
VICTOR J. EVANS & CO. 
724-726 Ninth Street Washington, D.C. 


A STORY BOOK FREE 


Very interesting and instructive to those wanting the very best edge 
tools made. A postal addressed to Mack Co., 18 Brown's 
Race, Rochester, N. Y., sole makers for more than thirty years 
of the famous D. R. Barton tools, will bring it with their catalogue. 
[In writing mention this magazine.) 


‘4 INTERIOR V 


THE NEW INDUSTRY and the 
OLD INEFFICIENCY 
Second article Power on the Farm 


Replacement of Men and Animals 


by Power Machinery 
By L. W. Ellis 


Did you read this article in December number of 
CASSIER’S MAGAZINE 


The January and February numbers of Cassier's Magazine con- 
tained a series of remarkable interviews with the leading Har- 
bor Port Officials, Steamship Men, Terminal Owners, 
Shippers, etc., By Francis Washburn Hoadley, entitled 
HARBOR DEVELOPMENT and 
DOCK EFFICIENCY 
This, the miost comprehensive article on this important and 
timely subject, covers the principal ports of the entire sea coast 
of the United States, presenting the view points of men promi- 
nent in all lines of work, men whose views are worth knowing. 
This series of interviews, fully illustrated, will prove of in- 
terest to every citizen of the United States. 


CASSIER’S MAGAZINE 
25 cts. a copy $3.00 a year 


Keeps its readers posted on important subjects. 
Send $1.00 for 6 months’ trial subscription 


New subscriptions received before May Ist wil 
include January and February, 1913, Free of Charge 


The Cassier Magazine Co., xew YORE 


YOUR CHANCE TO MAKE A FORTUNE 
KOD to $4,000.00 Per Year Profit 
ith Tintype and Post Card Cameras 


No knowledge or experience of photo uired. 
Photographs made direct on A mE A ae 
K nbout negatives or films. No darkroom uired. 


let dev eloped: toned aaa ai a oe se ee 
Com e ure cost Ic an each, sells for 10.15 an 
25c each. Delivered to 


your customer in one minute. 

Send for latest catalogue and price list free. 
National Photograph Machine Company 
Dept. 60, 85 Beaver Street, New York City, U.8.A. 


Don't miss this opportunity to become independent 


The Crescent Universal Wood Werker 


is giv such absolute satisfaction that 
ou could not help but be pleased with it 
f you want a substantial, durable, con- 
od worker. Get 


matchers. planers, disk- inders, variety 
wood workers’ band saw blades. 


The Crescent Machine Co. 
45 Columbia Street, Leetonia, O. 


CARDBOARD TUBING 


IN SIZES SUITABLE FOR 


TUNING COILS, LOOSE COUPLERS, 
TESLA COILS, Etc. 


SPECIAL SIZE 26 x 8 
Send for price list 
BEETLE & MACLEAN 
21 BROMFIELD ST., BOSTON, MASS. 


HOROLOCICAL DEPARTMENT 


BRADLEY POLYTEOHNIO INSTITUTE 
Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST AND BEST WATCH SCHOOL 
IN AMERICA 

We ee wee Jew . = 
ving, or. r] cs. on 
renaonanie: Board Pd i rooms 

school at moderate rates. 
Send for catalogue of Information. 


Storage Batteries 


SECOND EDITION 


By A. E. Watson, E.E., Ph.D. 


Tuis is the best moderate-priced book 
ever written on storage batteries. The fol- 
lowing list of chapters shows at a glance how 
completely it covers the subject. 


q STORAGE BATTERIES, What Are They? 
istory of Planté and Faure Types of 
Plates, Action of the Lead Storage Battery, 
Construction of the Plates, How to Make a 
Storage Battery, Setting up a Storage Bat- 
tery, Switchboard Arrangements, Boosters, 
The Cadmium Test, Diseases and Remedies 
of Storage Batteries, Efficiency of Storage 
Batteries, Commercial Makes of Storage 
Panic ea, Typical Storage Battery Instal- 
ations. 


Price, bound in cloth, $1.50 


Sampson Publishing Co. 


221 Columbus Avenue, Boston, Mass. 
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Have You A Camera 


E know that most of the readers of Electricia 


: 
pE 
3 
i 
F 
F 
2 


phic magazine, and it, bu 
most of the articles in it far over your head, written for the fellow who knows it all, who has a fine lens and a fine 
camera, and everything possible to wor e have been through game, having made a 
Be a a Gan: ee eae WHAT OnE Tonder wanted, we have decided è there wae room in the field tor 


POPULAR PHOTOGRAPHY 


“The Magazine That Shows You How” 


e is radically 740 the things which every f photogra magasine now published. Its a cardinal piln- 


phic 
every boror ober wants to do. It is thoroughly y praci u 
written in simple language, and he a ere oiled ase ‘to absolute and essential facts. Every t publishes 
the kin penotiers and experts. 


pi detail 
mill enable yoa to ao oat aad Ge the karme thite over again, a aad with every pure are mggrationis Of SODE 
le had n ble. PE iad ir aay rend and milo Par ot oes dine t interest every- 


impossible for u “lly to Saseribe thia magasine, ust see it to know how it is. The best 
WS falne. a aT aumeee a the n ent ae ne ; in fact, 


The Magazine That Made Good in a Month 


The first number was published in October and within a month after its appearance we had received between 4,000 
and 5,000 sabecriptt peo that with die Ihid cumber we printed a Digger ed tioa than any oe Daw are eee 
States, Pads ona poe dete Those who were fortunate enough to the first number have written 


- 
$ 
ERE 
i 
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; 
ri 


within three da days after publication. We cannot furnish any of the earlier numbers, and we cannot send an 
or 


fast 
we get the magasine printed; but we are to extend to the readers of Electrician and Mechanic for one month 
Galy, the ame offer that’ we cave te ous charter an bers. The ar price of the magasine ld $1.09 & reas 
it is value for the money; but. because we know thet t readers of and Mechanic are a good red-blooded 
lot of individuals, whom we will be proud to have on our subscription list, and who will good 
Salo scent for one yar or 41.00 we want a lot of them on our list, s 00 if you will. eed in, with the coerce piati 
p 


E e E ess you pa tae April 1, your unity will be gone. 
your magazine, just say you saw the offer in Electrician and portunity will be gone. I ends want to subscribe on 
the same terms, Maey AS At a 1a Coie: Bab IE anat Re-vetore: Apa 1. Send the subecription with money order, 
express order, bills, check, coin, or stamps to 


POPULAR PHOTOGRAPHY 


213 Pope Building Boston, Mass. 


PO RM eRe ee MEH EEE REDE ROH EME TERE HE SEH ORDERS EEE E EERE EER HERE REM EE EE ERESR ER EERE EEE HEHEHE ERE n ODES SERS ESET STH ESHSH ETH ESOHEHHHHESEHHESHASHEHTHHOEHEEHR ESTES ESTESEBASHSETESSEESE 


THIS COUPON MUST BE USED BEFORE APRIL 1 


POPULAR PHOTOGRAPHY, 213 Pope Building, Boston, Mass. 
Gentlemen: Inclosed find { 5° 50 centa A for which please enter my subscription for POPULAR PHOTOGRAPHY 


for f reene i e Sa cance ace Postage free in the United States, and also to Mexico, 


Cuba, Porto Rico, Canal Zone, Philippines, Hawaii, Tutuila, Guam, and Shanghai. Canadian Postage, 25 cents per 
year extra. Foreign Postage, 50 cents per year extra. 
NAME....... (E E SE SE SE E E E @eeeeeoeceaeceoeveeeeoseesvseevesvpeveeveeoevnesveeeevveeveeevnevesveeevoeneveeveeeveneeveeveseevenend 

STREET or BOX LEE EE SE SE S E E (O E E r O e E E E E (E EE E EE E E E o O o LEE SE E SE SE DE E E E E E o LE E E E E E O E E ens 


CITY or TOWN scievis cee cheieseeeas veces ‘eke Meise es a SoG pe 65 65a5 sepuas 
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ICLOPEDIA CCLOPEDIACYCLOPEDIA CYCLOPEDIA CYC 
of of OF of 


of 


LOPEDIA CYCLOPEDIA CYCLOPEDIA 
of of of 


SPLIED APPLIED. APPLIED APPLIED APPLIED APPLIED APPLIED 
TRICITY HECTRICTY HACTRICITY HLECTRICITY HECTRICITY ELECTRICITY BECTRICITY 


VOLI 7 
= VOLT: . > i VoOLM ~VOL.IV VOLV VOLYI VOLVI 


RA = = = Ha, = 
ELEMENTS DYNAMOS E N pa 
ELECTRICAL ` pen MOTORS ALTERNATING POWER POWER 
MEASUREMENTS Spa meni MANAGEMENT - CURRENT TRANSMISSION STATIONS ie 
Wia S any: >. STORAGE MACHINERY TRANSFORMERS . TELEGRAPHY SYSTE S 

] BATTERIES STATION ELECTRIC WIRELESS OPERATION 


APPLIANCES 
s SAILWAYS TRANSMISSION INDEX 


NOW SENT FREE 


This seven-volume set of electrical books—just now offered at a discount of almost 50%—will be 
sent, express prepaid, for seven days free examination; returnable at our expense. Send no money— 
sim ply fill out the coupon and we will send you the most complete and up-to-the-minute reference work 

of its kind ever published. You, whether student, worker or expert, can gain from these books an intimate 
knowledge of your work—knowledge which will eventually mean success and higher pay. The work of 
thirty-two experts, this library is recognized as a standard reference work by technical schools, libraries 
and practical men throughout the country. 


The American School’s Cyclopedia of 


APPLIED ELECTRICITY 


Contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page plates, diagrams, etc.; hundreds of valuable tables 
and formulas; carefully cross-indexed for quick, easy reference. The books are substantially bound in half red 
morocco, gold stamped, and are printed in large clear type on special quality paper. 


Important Subjects Covered by These Great Books 


Theory, Calculation, Design and Construction of Generators and Motors— Electrical Measurements — Electric 
Wiring—Electric Welding—Types of Generators and Motors—Management of Generators and Motors—Stor- 
age Batteries—Electric Lighting—Alternating-Current Machinery—Station Appliances—Power Stations— 
Power Transmission —Central Station Engineering — Electric Railways, including Single-Phase — The 
Electric Telegraph — Telephone Equipment, Systems and Operation — Wireless Telegraph and Tele- 


phone—Telautograph, Telegraphone, etc. 


4-13 
AS 
Cet These Books At Almost Half Price OY soc. 
The complete seven volumes, not a sample volume, will be sent, express prepaid, for seven 4. eee “= 
days’ free examination; returnable at our expense if the books do not contain the information ge,’ of Applied Elec 


you want. If you keep them, pay $2.00 seven days after receipt and then $2.00 a month until ? OF tricity for sever 
you have paid the special introductory price of $19.80. The regular price of this great AY days’ free examina 
Cyclopedia is $35.00. Just fill in and mail the coupon, It won t cost you a cent to exam- Ny tion. Iwill send $2.00 

` within seven days and 


ine the books. We know they’ll be worth many times their cost to you. Mail the 0S T200 pgetoert Und T gee 
coupon now and you’ll receive your books promptly. 4 49 Seid $19.80: otherwiee TOM 
yY 


$12.00 Consulting Membership Free 


04, ) 

With every set is included a year’s Consulting Membership, regular value $12.00, e Y not to pass until fully paid. 

entitling you to the free advice of a staff of Electrical Engineers. This will give you A 
ractical help in handling working problems which are too specific to be taken up Y 4 

fa detail in the Cyclopedia. There will be no limit to this service. A single $ E ET NAE EA LINII LEA E. 

problem solved for you might be be worth more than the first cost of the books. 


AMERICAN SCHOOL OF CORRESPONDENCE gf ADDRESS TATE PAAIE A ERAT E E ETS 


CHICAGO, U. S. A. 


subject to your order. Title 


OCCUPATION cacccec rece nese eee eee eee tear eeeeeeeeees . 


EMPLOVER db bdbedoacccaedbarertonddbdendedcadaensedd 


SALE AND EXCHANGE 


Advertisements 
will cost 3 cents 


Cash must accompany each order, advertisement 
will not be inserted. om 


ADVICE AND CONSULTATION 


LL SS 

ADVICE, PLANS, DRAWINGS, etc., on Electrical, Me- 
chanical, Aerial Engineering. J. P. SCHROETER, 1321 E. 
$6th St., Chicago, Ill. 


AERONAUTICS 


AN AEROPLANE,” by Chas. B. Ha d. A practical hand- 
‘book models and of full-sised 


ig struts sad ma form of run- 
ailerons and rudders, stretching 
fabric, mounting motor and assembli complete machine. 

instructions for flying are carefully lai 


, $1.00. Published AM 
OL OF CORRESPONDENCE, Chicago, Ii. 


AUTOS AND MOTORCYCLES 


A SECOND-HAND MOTORCYCLE ENGINE complete 
4to 5 hp cheap. Write and give full particulars and price. 
J. E. TURGEON, Plessisville, .Q., Canada. 


FOR SALE.—Used motorcycles, all makes, in first-class 


running order, guaranteed gyi values th hout. Early 
buyers get best selections. SEEBER & HOFHEINS, Buffalo, 


SUPPLIES. Cut repair bills in two. Our Pig catalog C, 


twelve hundred sixteen accessories, sent prepaid. You need it. 
Write today. MECO, Hammondsport, KR Y. 
Se IY ES) 


BOOKS AND MAGAZINES 


A.8. 0. SETS and odd volumes of books om eon- 
gineering, wireless, mechanics, shopwork, eto., 
new and second hand. Few scholarships for sale, 
Bargain, GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


FOR SALE.—One complete set Edison, His Life and In- 
ventions, $2.00. Good as new. H. C. HUTTEBALL, Box 
1102, Boise, Ida. 


3.000 RECIPES, TRADE SECRETS, 40 cents; ‘‘Road- 
man’s Guide,” 100 money-making schemes, 25 cents: mechani- 
cal books, 92 titles, 25 cents e ah List free. SCIENTIFIC 
BOOK SHOP, Syracuse, N.Y. 


BUSINESS OPPORTUNITIES 


I I PT TIPO 

GREATEST OFFER EVER PUT IN PRINT. §2.50 
book for only 10 cents. 142 red-hot secrets exposed. Satis- 
faction guaranteed. F.&S. CO-OPERATIVE ASSOCIA- 
TION, Box 605, Columbus Grove, Ohio. 


ELECTRICIAN AND MECHANIC 


BUSINESS OPPORTUNITIES 


25 CENTS BUYS a cans cloth-bound book, entitled 

“Mechanica! World Electrical Pocket Book for 1913,” giving 

various tables, quantities of valuable and practical informa- 

tion on dynamos, motors, ormers, converters, balancers, 

measuring instruments, tables of gauges, heating, welding, etc. 

eda PUBLISHING CO., 221 Columbus Ave., Boston, 
ass. 


ELECTRICITY. Are you interested? If so, we can teach 
you all kinds of wiring, from the simplest to the most compli- 
cated, by our Blue-Pnnt-Chart-Method. It is so simple any- 
one can understand it. We show you how to wire for all kinds 
of bells, annunciators, telephones, house wiring, conduit, 
theatre, isolated plants, dynamos, transformers, are lights, 
special treatise on all kinds of motor wiring. Write now for 
information. ELECTRICAL WIRING IAGRAM CO. 
Box C 173, Altoona, Pa. 


. Stator windings, rectifiers, alternators, rotaries, 
telephone circuits, all made simpler with aid of Wiring Dia 
gram. Write for particulars. S. D. LIVINGSTON, Boz 
144B, Ann Arbor, Mich. 


FOR SALE.—Pair 1,500 ohm Manhattan 
lex, Omnigraph No. 5. $5.00 each. W. 
ackson Park, Chicago, Ill. 


hones, vibro- 
ENAN, 6316 


Norway iron wire and rods, sheets for trans- 


for price list. o postals answered. T 
ERS’ SUPPLY CO., 125 South Sth Ave., Chicago, II. 


HELP WANTED 


WANTED.—Anyone who has ever sold books, typewriters, 
insurance, Collier's mining , or anything else, to write 
me and learn how he can make $100 a month without 
a a but his time. JOHN W. TALBOT, Sou 

end, Ind. 


RAILWAY MAIL CLERKS wanted. $900 first year; ge 
motion to $1,800. Examinations May 3 in every state. - 


coaching. Full information 
free. Write for booklet V-89. EARL HOPKINS, Wash- 


WANTED.—Reliable person in each locality to report to 
us local information, names, any etc. Good pay. En- 
close stamp. NATIONAL INFORMATION CoO., 
AJF, Cincinnati, Ohio. 


LOCAL REPRESENTATIVE WANTED. Splendid in- 
come assured right man to act as our representative 
learning our business thoroughly by mail. 
unnecessary. All we cequire is honesty, ability, ambition and 
willingness to learn a lucrative business. 

This is an exceptional oppor- 


FREE ILLUSTRATED BOOK tells about 300,000 pro- 
tected positions in U.S. service. Thousands of vacancies 
every year. There is a big chance here for you, sure and gen- 
erous pay, lifetime employment. Just ask for booklet A-89. 
No obligation. EARL HOPKINS, Washington, D.C. 


ELECTRICIAN AND MECHANIC 


MAGIC 


“SECRETS OF A MAGICIAN. greg te book on mage. 
T ene A . Send for it, boys 1 please youi 19 
NDREWS PUBLISHIN PANY 
‘Box ts SOE All Albany, N.Y. 


MECHANICAL 


25 CENTS BUYS an invaluable cloth-bound book, entitled 
**Mechanical World Pocket Tec and Year Book for st as 


, ete. 
erred Reston Mass. 


MISCELLANEOUS 


FREE TUITION BY MAIL.—Civil service, eine: 
-drawing, stationary sai electric i agriculture, 


poultry, normal, boo shorthand aa per now 
courses. For free tuition apply CARNEGIE LLEG 
Rogers, Ohio. (tf) 
YALE AUTOMATIC ADDING MACHINE. All 
made of steel, nickel-plated and warranted accurate. $1.00 
prepaid. YALE MF - CO., Dept. F., Newark, N.J. 


GRANDFATHER'S CLOCKWORKS, $5.00. Slightly 
shop-worn, quantity limited: others with chimes, all prices. 
-Several grandiaiher e cl cases tional bargains: 
-CLOCK COMPANY, 1507 Cayuga St., Philadelphia, a. 


YOU CAN WIN positions, increase your salary and receive 
ous when you have the style o rapid business writi 
mail. Your card and Journal free. FRANCI 
B. air NEY, Box N 492, Detroit, Mich. 


FOR SALE.—Sample launches with or without engines; 
-also several second-hand b in all sizes. Send for list. 
EVERETT HUNTER BOAT CO., McHenry, Ill. 


25 BEAUTIFUL HIGH-GRADE Souvenir Post Cards; 
also our new illustrated catalog for only 10 cents. HE 
REHM CO., Weehawken, N 


WANTED.—Three 9-in. discs of clear glass, tae 
thick. Write, e fving price and description. RAYE PERRY, 
Cooperstown 


E 


FRENCH post cards and 
por ce list 50 conte, Apa or coin. 
te Marseille, F 


pictures. Sample set 
L. NICOLAS, 109 rue 


FOR SALE.—One Chas. Besler calcium light {lantern and 
212 slides, all good as new E will buy the wi ve lot 
“Less than one-third its value. W. B. Cline, hna, M 


VACUUM PUMPS for cleaning vacuum outfits; also used 
the only pumps that take up their own wear; 
cani ai, out of oaa our = your engine or mor: 


outfit and d hbor’s cleaning ig profits. 
LEIMAN BROTHERS, 762 62 A. "C. . Jobn St., t.. New yer N.Y. 


GET MARRIED.—Matrimonial pap containing adver: 
tisements, marriageable people. from all sections, rich, 
, old, Protestants, ara mailed, sealed free. HE 
CORRESPONDENT, Toledo, O 


the system of drugless healin 
“Legitimate and Lawful” by the United States Supreme Court, 
Address Dept. S. P. WELTMER INSTITUTE, Nevads, Mo. 


MOVING PICTURES 


POR SALE.—Moving picture films, 1 cent a foot. 
40. H. DAVIS, Watertown, Wis. 


Machine 
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PATENTS 

R, Patent Attorn „952 G St, W ; 

C. L. PARKE ey Piles y ih 


D.C. Inventor's handbook “Protecting, kapong 
ing Inventions,” sent free upon request. 


PATENTS OF VALUE. Prompt aad efficient service. 
No misl inducements. Expert in Book 

of advice Patent Office rules free. CLEMENTS & 
OLEMENTS Patent Attorneys, 707 Colorado Bullding, 
Washington, D.C. 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results. 
Promptness ass . Send sketoh or model for free 
search. WATSON E. COLEMAN, Patent Lawyer, 
624 F Street, Washington, D.C. (8) 


INVENTORS’ GUIDE FREE. Tells all. Send aketch 
for free opinion. Long experience. Patent furthered. 
Inventors assisted. Write today EAM: N. 
507 L L. RT. Bldg., Washington. 


voa 


PATENTS EXPLAINED in my free books 
SOLWARD, 


ould know, what to invent , what at to inven 
sell patents, etc. ne today. 
903 G St., Washington, D 


k 


Send skotch for 
tability. Books on 
t free. JOHN 


Pek lls SECURED or fee returned. 
ree expert — d report as to abi 


ventions an ts. and reference book, sent 
O DUEFIE & d patente Dept. 4, Washington, D.C. 


PATENTS AND TRADEMARKS secured. Personal 
work at moderate fees. No misleading inducements. Write 
for terms. HARRY PATTON, 350 McGill Bidg.. Wash- 


RTE Ers of perans who want to buy patents, pora 
urers and lists n aren ons. N- 
R a CC CO., 647 TP.. St., Washington, D 


2 
: 
| 


PHOTOGRAPHY 


KODARS CAMERAS, LENSES Everything photo- 


hic. and bargain 
Esty: eave “mow. nd exchange, CTIBY 810 Broadway, 
New York, N.Y. (tf) 


WE BUY, SELL AND PXCHANOT. Barges in A 


scopes, Bc binoculars, Bargain 
sent. HN & SON, Opticians, “No. 54 "54 John St. New York, 


N.Y. Betablished 6 


MONEY IN PHOTOGRAPHY- I start amateurs making 
shee professionals, Studio 
» etc., fully e explain WELLS’ STUDIO 


WIRELESS 


FOR SALE.—Coils, transformer ga , tele- 
hone detector. All new and hardly u ter L ERV N T. 
DRAKE, 25 Russell St., Cambridge, M 


IN EXCELLENT’ CON DONEA Fee k.w. transformer 
$6.00 11 plate sliding condenser, $2.2 MICHIGAN 
WIRELESS. LUB, 87 Frederick Ave., Deit: Mich. 


FOR SALE.—Y\ and k.w. wireless transformers: also 
complete receiving set, with coherer, relay, recorder. Stamp 
for prices and description. - HENRY LEY, Canton, Ohio. 


elas toenails DIAGRAMS. Wireless diagrams clear and 
easily understood. Send 10 cents for sample and special offer. 
; W. JEANNIN, 847 Newport Ave., Webster Groves, Mo. 


ELECTRICIAN AND MECHANIC 


mane 


OUR WONDERFUL OFFER! Only $1. 


FOR THIS “TESLA” MAGNETO ELECTRIC MACHINE 


Operated by crank; wheel and pinion, cut teeth, insuring smooth action. Substantial 
brass bearings. Well made throughout. Finished in red enamel, nickel trimmings. Polished 
wood base, with neat bushings for flexible conducting cords. New and neat design—the best 


in this class. 
SSS Pris $1.00, by ie eh << 
or given free with one yearly subscription to MODERN ELECTRICS for $1.50 


The Authority on Wireless. For the Novice, the Amateur, the Experimenter and the Student 


You should take at least one semi-technical electrical magazine and keep up-to-date on the new wonders and advances in elec- 
SS ra Electrics illustrates and describes these subjects in a style that can be read and understood by every member of the 
family, particularly the young man and boy. Itis nearly five years old and contains from 112 to 144 pages monthly. I5c a copy, $1.50a 
year. ells you how to make things at home; contains an experimental department and answers your questions free. The brightest 
and most interesting ‘‘Plain English"’ electrical monthly magazine published. 

The magazine to read if you want to keep up-to-date on wireless and progress in electricity. 

We ahold to become a permanent reader and to that end offer for a limited time only with one year's subscription at the regular 
annual rate the magneto free. oney Refunded Immediately if not Pleased in Every Way. 


MODERN 
ELECTRICS 


— 
General Electric Review 


A Monthly Magazine for Electrical Engineers 


@ THE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 
other electrical journal inexistence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 
tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. 


“pr. Charles P. Steinmetz’s article in the December number, ‘Abnormal Strains in 
Transformers’ is the eighth centribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


General Electric Review, Schenectady, N.Y. 
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ALMOST FREE! 


Practical Books With The Magazine That THE BOOKS 
Makes Facts More Fascinating Than Fiction | sse” 


h We offer our choice o me paar ere Each vone of Rstaloreed Oecrets adr 
em was written by an Ow. a rity in cial line. Eleetric kallm 
tier is necessary fer their complete . eed 
are just the thing for the beginner, the practical man ee ee 
studious boy who is continually Aap Sens questions. They Strength of Materiais 

: ant only D. roe a student i te pore Nes but Meshan sical Dr Deering 
or the inte t er who wants to know in a general way zee 

how things are done in the trades and professions, or in business. Plane Barveying 


Steal Conetreetion 
Just Read These Titles BF” Aralia brewing n 
We want new readers to TECHNICAL WORLD MAGAZINE— Tool Making = 


the most fascinatingly interesting, illustrated montnly published. We 
want practical men to realize the e immense good that they can do for BUSINESS BOOKS 


aerae aats the Giese WORLD every month, and on | pun sear 

Corporation A Atai and the 

EXTRAORDINARY OFFER Diparas More Moisil 

è é Al O Factory Accounts 
Technical World Magazine 65 basaran cad Hasi Ete 
For One Full Year (12 Wenderfal Numbers) $ sauce 

, up-to-date material, pro- 
And Any B Book ne Opposite Books is on in, 29% OK in in. ; p oe! 
After one a and ee magazine have been ordered at $1.68, additional books calendered "book paper, = 


may be added to your order at only 75 cents each, a ust half Thisisa did 
opportunity to get a full set of practical books. the tities oes amala CoA De 
how many there are that you ough to have. sume red cloth. They are $1.50 


Now Read Why You Should Be a Subscriber 
to Technical World Magazine 


. TECHNICAL WORLD Pasion ile believes that rea! achievements, real events, 
when properly presented, are far more interesting than mere fiction ; that the most thrilling 
story in the world is the story of man’s ceaseless i ht to conquer and overcome, and bend 
to his service the tremendous forces of nature. Its heroes are men of action, the ones 
who, the Wod@d over, are really doing things, aly. encountering dangers, really coming 
out triumphant at the end of the story S with a new chier eunt te’ be written large in the 
annals of our progress. These are the stories that are more fascinating than fiction; the 
stories that you want to read—that vayo ia in your aay wants to read : the things that h 
you must know about in order to CHR ICAL W te; the things that you can only about Bi 
1 L WORLD M 


[TECHN ICAL 
eis yin the pages of TECH Technical” just wonderfully, Intom 1 MAG AZ I N E 


aia td fees ait en Pioa d a college education to like TECH. | 
nN ICAL WORLD IAGAZINE: just brains. i 


Order at Once 


Of course you know that this offer is going g to produce a perfect avalanche of orders. s 
Ol aome of the books lised abore, we have oniy a few h red copies. It will be best Ñ 
potent to name one yb verdana vo cdi: bene phage rg erated OI tha : 


u particularly want is portage But Detter rall, to insure seir what you want, § 
sit sit right down this minute, cut out the coupon, and mail to us, with currency, 
silver or money order. 


Technical World Magazine Cera" ™ 


5760 Drexel Avenue, Chicago, IIL, U. S. A. es 


Enclosed herewith c...e 
for which send me T 
CAL RRD MAGAZINE for 


pends a cho loliowing 


Five days after receiving books and first c of the magazine, 
If lam not satisfied, I may return the books, you are to return 
my money. EaM 3-18 


NamE @eeeesveen TT ye ALILI] 


ADDRESS 0000000000000 0000S OSCESONOSOOES 00888880800 8005000000800008 000 0CER CEO, 


ELECTRICIAN AND MECHANIC 


EON eet a C0. 
1 Columbus Ave. Boston, Mass. 
Gentlemen: Enclosed find $1.85, for which please 
enter my subscription for Blectriclan & Mechanic for 
twelve months beginning with the issue for........ 


OPPORTUNITY 


eeseneeenseseesonneesvreseeeeneese 


Canadian Postage, 35 cents extra 
Foreign Postage, 60 cents extra 
Must be added on this offer 


above 


Cut out and use the co 


Y a fortunate combination of circumstances, we have obtained, on very favorable terms, 
B a small lot of standard technical books published by one of the best firms in the United 

States. These books are mostly bound in full leather, pocket size, average 300 
pages, and are all standard treatises on their subjects. The selling price of most of them 
is $1.50, though one or two are retailed at a little less. We cannot and will not sell 
them singly at less than the publisher’s price, but while this lot lasts, we will practically give 
them away as premiums. 

This is our offer to you: The subscription price of Electrician and Mechanic is $1.50; 
the price of any one of these books (with one or two exceptions) is $1.50. Send us your sub- 
scription af once, with a money order for $1.85, and we will mail you Electrician and Mechanic 
for a year, and send you any book you may select free. Use the card attached and be sure 
and give the number of the book you want. Write at once, as our supply of the books is limited. 


Ne. a oo 
11. Pattern Making and Foundry Practice. By L. H. Hand......ccccccccccces sSiwen ees secos .... $1.50 
12. The Twentieth Century Toolsmith and Steelworker. By H. Holford.........osssosesssessosssess LSO 
13. How to Become a Successful Motorman. By Sidney Aylmer Small..........cccccccccccccccs oor 150 
16. Electric Railway Troubles and How to Find Them. By Paul E. Lowe.......ccccccccccccccccccece 150 
15. Complete Examination Questions and Answers for Marine and Stationary Bagineers.......... sees 

By Calvin: F. Swingle, M.E..........scecoccssocsosooseocooooooosessossosssoooooooos s... 1.90 
16. Steam Boilers—Their Construction, Care and Operation, with Questions and Answers 1.50 
17. Automobile Hand-Book. By L. Elliott Brookces.....ccccccccccccvcvccscccccccscccccsccccccccces 1.50 
18. Modern Wiring Diagrams and Description. By Horstman and Tousley....... 150 
19 Armature and Magnet Winding. By Horstman and Towusley.......cccccccccscccccccses 1.50 
20. Electrical Wiring and Construction Tables. ee EEA Mah wire Ste eiea Wales 1.50 
21. Modern Electrical Construction. By Horstman and Tousley.. ..... 150 
22. Dynamo Tending for Ragineer, or Electricity for Steam Engineers. ‘By Horstman and Towsley... 1.50 
24. Easy Steps to Architecture. By Fred T. Hodgson.. .... 150 
25. Easy Lessons in the Art of Practical Wood-Carving. "By Fred T. Hodgson.. E E T E- 
26. Cements, Mortars, Plasters and Stuccos—How to Make and Use Them.. sunikdeie een wnere geet 

By Fred T. Hodgson ......e.cseccsssesosocooooacecsssooesesossssooeacsooooosoooo e... 150 
37. The Twentieth Century Bricklayer and Mason’s Assistant. By Fred T. Hodgson......cccocccsscces 190 
28. Practical Up-to-date Plumbing. By Geo. B. Clow...cccccccccccccccccccccvccccsceccvcccsccoeces 1.50 
29. Hot-Water Heating, Steam and Gas Fitting. By Wm. Donaldson.......c.ccccccveccccccccccccsse 1.90 
30. The Signists Book of Modern Alphabets. By F. Delamotte.......cccccccccscccccccscccccccccccsce§ LSO 
31. The Up-to-date Electroplating Handbook. By James H. Weaton.....c.cccccccccscccccccccccesccee 100 
32. Cyclopedia of Painting. By Geo. D. Armstrong Ome cere n es eeeeseeneeseeseseeseeseeses eeeverese 1.50 
33. Operator’s Wireless Telegraph and Telephone Hand-Book. By Victor H. Laughter...ccccccccccceee 180 


SAMPSON PUBLISHING CO., BOSTON, MASS. 


ELECTRICIAN 


The 
WING 


Piano 


flayer Pianos, 
Uprights and 
Grands 


The Wing Piano hero illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 
cases in the world. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 
as well as more elaborate patterns. 


The Wing Piano is for those who want a bigh- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
allowing a fat commission to some music teacher. 
Thousands of music teachers expect commissions 
varying from $25 to $100. 


The Improved new style Wing Piano in particu- 
Jar quoted at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well, you 
must hear{t! And we havea splendid line of newly 
designed, up-to-date, beautiful mahogany, French 
walnut. oak and other up-to-date cases. In fact, 
we offer the greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 
est degree: but there are, of course, dealers who 
make $100 and $200, or much more, on every sale 
of a piano; and music teachers (whom you would 
least suspect) secretly accepting com missions from 
the dealer. ‘These people naturally ‘‘knock.’’ 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do its talking all alone while glib-talking 
salesmen stand around ‘boosting’ some other make 
—<even then the Wing Piano nearly always stays 
in the home while the dealer's piano is returned. 


When the Wing Piano is in the house, the 
dealer’s talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing is the only plano 
sold direct FROM FACTORY which 
shows your friends you paid the price for 


QUALITY. 
Don’t fail to investigate our great offer 


WING & SO (Established 1868) 


9th Avenue & 13th Street, Dept.3838, New York, N. Y. 


ock-Bottom! 


Yes, Rock-Bottom Prices, 
and on a Piano of the highest Quality. 


quality. 


Wing Building 


of the new style Wing Pianos are getting into the homes where the peop 
tor all cas rp fhe dealers are ty ing to te 
aint: we e eal! for cash OR on very very casy payments, 
nd many of ? our wealth 


REF, tri A 
saeet t plan. 
Rett Boao ae free Piano book,) paeent for free book. 


MECHANIC 


AND 


The 
WING 


Piano 


For 44 Years’ 
a Standard 
Piano 


$150 TO $250 SAVED 
deense The WING ihania 


Never before has any piano manufacturer dared to make such 


an offer. The greatest piano offer ever made—rock-bottom prices—no 
money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week's free trial in your own home, 


Let Us Quote You the most astounding prices 
ever offered on pianos of unexcell 


ality. The very rock-bottom prices—prices that would mean ruin to the loc 
goon ou will be amazed at at the direct from-tho- factory prices on the well-known ong 
We will 1 oqattivety save you from $150 to $: q- parcoaso of a piano of highest q ty 


by ng your choice of a piano on 
frevoht prepaid, no money seolutely ree o Eriala d et, aa ve al. x 
ee no T a us, no matter whether you the piano or not. > 


aware Discount Goes Direct To You 


Beware of firms who imitate us by advertising that they sell direct 
and who are only retail dealers in disguise. We are positively the only factory 
that builds and sells pianos exclusively to the private purchaser direct. 

When you buy a Wing Piano you pay no salesmen’ s; dealers’ or middle- 

teachers an pl me od isi nterpsted f friends, 


men’s profits. You pay no commissions to music 
ve gun 
egi ing ea eq lipped with our with eux 


Wo cut out all m ete seme ie cee write, at once arene i ye 
fromler/glinstromental secompanlimenta without ezira charge, giving the 
— Or — 
SEND COUPON (Fia) N OW 
for ‘‘The Book of Complete yr ye yn 
Information A bout Pianos’’/Z 
The New York World says, ‘A book K 


of educational interest everyone should 
own.’ Would you like to know al! about pianos, 
how they are made, a to “in b the fine 
points of quality and price in buying a 
piano? Ther send the coupon for the 
pane. book which we are sending out 
REE for the present. You wil 
qptoaiphon at the amount of informa- 
tion about piano quality and piano 
prices, and bow to avoid the de- 
eptions of Be Rene pozopi, 
his is a magnificent 156-page 
book,a complete encyclopedia 
of the piano; the most com- 
plete and costly book ever 
ublished on the plano bus- 
ness, posts you, on the mak- 
flan apiano from start ld 
and how to Judge th 
ints of a piano e will 
aoe you the book free and pre- 
paid, v provided you write at once. 
Also our beautiful catalog showing 
explanation 


alf d merit. We will nouvinns t Gop 


- 


Wi 
9th Ae Roth a | 
Dept. 3838 New York, N. Ye | 


Gentlemen: Without any obli- 
gations to purchase or ey se 
anything, please send me free 
prepaid The Book af Complete Inf: fon 
mation A t Pianos. lso send 
particulars of de Rock tto = 
on the Wing Piano and catalog o 
art styles. 


new art styles and full 
gf our Rock-Bottom Prices on the Wing 

no. Just drop postal or letter. or mail 
coupon without any letter, but doit now. 


Ka 


it around that Wing & Son REFUSE to 


Name ee 


Addreact.. SF OSS SF OSE OBS + HE SO* OD SS SOS SLOSS STVOS 


eee — «4 


pen aro buying 
(Terms sta let- 
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ELECTRICIANS! 


You need a screw-driver that will combine per- 
fect insulation with convenience and strength. 


Starrett 


- Electricians’ Pocket Screw -Driver 


is made especially for electricians. It has four blades of 
different widths carmed in a magazine handle. This handle 
is hardened rubber, giving perfect insulation. The screw- 
driver will stand for good long hard service. You need it. 
Send for Catalog 19W. It shows other tools you need. 


The L. S. Starrett Co., Athol, Mass. 


h ae is a new type small motor for 110 
volt, 60 cycle alternating current; it 
embodies all the refinements of a high grade 
electric motor and its size, shape and effi- 
ciency adapt it to a great variety of uses 
where small power is required. 


It has laminated field and armature cores. 
20 section commutator of hard drawn copper, 
insulated with mica. End thrust carbon 
brushes. Phosphor bronze bearings with 
wick oil retainers. Black enamel finish 
with brass trimmings. 


We furnish this standard winding, 60 

cycle A.C., 110 volts, .21 amp. 23 watts. 

Seat with average load, 1,800 K.P.M. 

Size of pulley 1”. Size of shaft 3-16”. Space occupied 48-4 x 314x834 


—— PRICE, $8.50 
KENDRICK & DAVIS CO., Lebanon, New Hampshire 


Price, 15 cents 
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w PE LEIMAN BROS. 


Aan POWERFUL DURABLE NOISELESS 
Blasting Takes Up its Own Wear 
VACUUM 


CLEANING 


e E 
Above illustration shows 7 of the 


8 SIZES FOR BLOWING 
$17.00 uP oR suction 


PUMPS iee 
or Stationary 


This picture shows the power of the Cleaning Outfits 


smallest size vacuum pump we make. The 
Tank was cross-braced inside and is of For Suction 
heavy galvanized sheet iron, While we do ; Blowi 
not recommend the pumps for more than or owing 
20 in. vacuum, this collapse occurred under 
test at 22 inches. A quarter horse-power 
motor was used. 


7 Sizes, $21.22 up 


Examine the illustration showing the 
interior of the machine above and you need 
not be an erpen mechanic to see why they 
are so very effective. To see why they take 
up their own wear, To see why they can 
maintain a very high vacuum. Notice also 
the comparative size of the piston and the 
cylinder and also the large interior capacity 
or displacement of the pump. Compare 
these features with any other vacuum 

ump or blower you have ever seen and 
hen we are sure of what your decision will 


be. 
Get Catalog No. 82 for Blowers 


Get Catalog No. 83 for 
Vacuum Pumps 


LEIMAN BROS. 62 AC JOHN STREET NEW YORK 


f ogle 
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DISSTON 
“Triumph” Saw Set 


Quick 
Powerful 
Practical 


This has proven to be the 
best and most practical Hand Set 
ever placed on the market. 

The idea embodied in this Saw Set is 
one that will commend itself to every user of a 
saw-setting tool. An important feature is the use 
of two plungers operated by the two levers, or handles; 
pressure on the lower lever forcing plunger D against the 
body of the saw, thus holding it rigidly in position and preventing slipping, while a 
continuation of the pressure on the upper lever operates plunger C in setting the tooth. 

In action, it is easy and powerful, and while it will perfectly set wide and heavy 
saws, it is also particularly adapted for narrow blades. If the gauge B is properly 
adjusted, the result will be a uniformity of set that cannot be obtained by any other 
Hand Set. 

Another important advantage is the head of the Set. This is made open, en- 
abling the operator quickly to adjust the Saw Set to the tooth, the work being in plain 
view at all times. The gauge B, for regulating depth of set, has a wider bearing than 
in most Saw Sets, thereby doing away with the tendency to incline the tool to one side 
or the other, which would give an uneven set to the teeth. The anvil E is fitted 
with four beveled surfaces, suitable for different sizes of teeth. 

Made in three sizes, Nos. 8, 18 and 28. We also make this set in the No. 280 
pattern, it being fitted with smaller plunger, setting the smaller, or finer sizes, of teeth. 


HENRY DISSTON & SONS 


Incorporated 
Keystone Saw, Tool, Steel and File Works 
PHILADELPHIA 


Established 1840 
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YES, YOU CAN RETURN 
IT AFTER 2 YEARS’ USE 


It’s that “RED DEVIL” Bonded Plier 
No. 1650 that we guarantee absolutely for two 
years’ hard service. It’sdrop- 
forged tool steel, “RED 
DEVIL’? quality, its cut- 
ting edges are absolutely 
perfect, and it’s a side 
cutteryoushouldown 


If you 
can’t get 
it locally, 

send us $1.78 
and one only 

sample pair, 8 
inch, will be sent 
you postpaid, but 
try your dealer first. 


if you cut wire of 
any description. 


Any good hard- 
ware dealer has 
itin stock. 
Ask yours. 


You'll find any 
plier you need 


in the P.S.&W. Line °“? - 


TE The mark that guar- 
Box-joint or Lap- antees the tool— 


joint, large or small, “The MARK of 
at a price represent- 
ing the most for your 


SMITH & HEMENWAY CO. 
160 Chambers St., New York 


“Red Devil” Chain Drills. If you use a bit brace get 
ae TS death ia 


money. 
And for the finest $200 A MONTH 
work of the most par- BE YOUR OWN BOSS 


If you are making less than $50 a week 
; ou shou ware us to- 

. We can to 
wealth and inde E Jdem 
by our plan. You can 
work when you please, 


ticular electrician the 


P.S.&W. No. 30 


(Shown above) were Jo please, piwars 
( 2 ve money an 
_ Its perfectly fitting box- ThisBook Free means of H barrels 
joint, accurate ro , true- erio 2787 39 toole for Eleo- et of aa nid 
cutting jaws and finely tem- tticians, Machinists, sA at — 
ered steel are known to Many pages of” valuable a) | = =—s \ S combined koinea acd 


shop tables and informea- 


inemen the world over. tion, Send for it leasure trip, Stay at the 


best hotels, and live like a lord and clean up $10 every day? 
P.S.& W. GUARANTEED BOX-JOINT PLIERS | Work at amusement places, crowded street corners, manufac; 


: turing institutions, anywhere and everywhere, ten minutes’ 
No: on ied cueing” . No. 137. Diag’! Cutting, walk from home or on The other side of the globe. Just set a 
No E are dting, Nicee Raised Cutters, | machine up any place you happen to select, and clean up $10 
o. 300. Pred Handie’ su- N EN . above operating expenses each and every day. 
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Are you satisfied on pay day? KRT APS 
When your pay envelope is eee es 
handed you do you feel there’s 
more than enough there to 
make both ends meet? In 
other words, does your salary 
grow with your needs? 
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Does Your Salary 
Grow With Your Needs e 


Do you want to earn more? You CAN. Do you want to | 
secure a better position? You CAN, Do you want to follow some 7 
line of .work that really appeals to you? You CAN. In your own 
home and spare time do you want to acquire the training that will make all 


this possible? You CAN. 


The thing for you to do to learn how 
you can, is to mark the attached coupon 
and mail it today to the International 
Correspondence Schools. Without charging 
you a penny or placing you under any obliga- 
tion the I. C.S. will explain just how you 

' can become proficient in some chosen, well- 
paid occupation. 
Thousands of other ambitious men have 
won success through I.C. S. help. Salary 
increases due to I. C. S. help are 
voluntarily reported at the rate of over 
400 a month, The I. C. S. didn’t 
care where these men lived, what 
they did, what they earned, what 
little schooling, cash, or spare 
time they had—so long as they 
could read and write, and 


* 
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International Correspondence Schools 
Box 930, Scranton, Pa. 


Please explain, without further obligation on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 


> gineering cal Eng 
Electric Lighting Mechanical Draftsman 
Electric Railways R. R. Construction 
Electrician Concrete Construction 
Electric Car Running Architect 

Dynamo Foreman Contracting and Build’g 
Wireman Architectural Draftsman 


Mining Engineer Plumbing and Heating 
Telephone Expert Chemist 

Surveyor Bookkeeper 

Civil Engineer Advertising Man 
Automobile Running Civil Service Exams. 
Agriculture Salesmanship 


Twenty-one were ambitious, the 
years of I. C. S. way was 
unparalleled success open—just as it 
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in raising salaries proves 
the ability of the I. C. S. to 
make YOUR salary outgrow your 
needs. The first step is YOURS— 
mark and mail the coupon now. 


is open to you. 


CHP HPSS H ES OSES OES OE SES EOS ES EES S* 


* Present ee 
+ 
TE E EEEE EEERREREERERRTETTEETTTYYT 


Saves Money 


Artificial diamond wheels at 3,000 
revolutions per minute on Luther Shop 
Tool Grinder do the toughest job of 
grinding in a few minutes, and make it 
so easy to keep tools keen that tools 
are always in perfect edge. Keen tools 
make work go faster and amazingly 
easier. 17 extra attachments give you 
low cost workshop equipment, including 
jig and rip saws, forge, lathe, drill, etc. 


LUTHER 


Shop Tool Grinder 


DIMO-GRIT, the artificial diamond sharpening 
substance especially adapted for steel is found only 
on Luther Grinders. DIMO-GRIT cuts hardest steel 
as emery cuts soft copper. No danger of drawing 
temper—no need of cooling with water. DIMO- 
GRIT wheels many times outwear emery wheels 
and grindstones, will not glaze or get lopsided. 


Saves its price 
over and over 


In the way it saves 
time, saves tools, 
savestrouble,makes 
work easier, and 
outwears emery 
wheels and grind- 
stones, the Luther 
shop tool grinder 
pays for itself over 
and over Itis posi- 
tively profitable for 
every shop and tool 
user, all of which 
you can prove free. 

This tool grinder is as 
ick a | built as a high 
grade lathe — rigid, all 
metal construction, en- 
closed shaft drive, dust- 
proof bearings — noth- 
ing to wear out. Runs 
easy as sewing machine 
—foot and engine 
power. Tool rests and 
attachments give 
proper bevel, plane bits. 
chisel, twist drills, etc 

Over half a million 
Luther Grinders are 
now in use— Try a Luther Shop Grinder free for 
30 days. You will find it is a wonderful saver of 
work, time and money Send back the coupon today 4 


14 MACHINES IN ONE 


172 Michigan St., Milwaukee, Wis. 


ADDRESS ..... 
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Makes Work Easy 


30 Days 


Free Trial 


Nomoney needed, nopromises 
to make, or papers to sign. 
Use a Luther shop outfit 30 
days absolutely free. Sharpen 
all your tools — test it every 
way — keep track of the time 
it saves you. Watch how 
all your work speeds up 
because your tools are keen. 
Send back the coupon today for 
40-page free book and pick out a 
Luther outfit — then write and get 
the outfit for 30 days free trial—no 
money needed, no obligations 
whatever except to send it back at 
my expense if you do not care to 
keep it. Free book also gives 
valuable points on tool sharpenin 
and tells the story of artifici 
diamond sharpening substance — 
return coupon today. 


Look for 
Dimo-Grit. 


today. 


machine, 
coupon VOW. 
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Ask your dealer fa 
Dimo-Grit Sharpening 
Stone, the best for steel 
Leaves smoothest edge. 


the) nans 


Return this coupoa 


You can® 


afford not to find out 
about this labor-saving 
Tear out the ' 


Luther Grinder Mfg. Co., 166 Michigan St., Milwaukee, Wis. 


Please send me 40 page free book illustrating and descri 
Too! Grinder Outfits — from which I can select an outfit for 


Luther Grinder Mfg Co a trial should I decide to do so. This does not put me under any 
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Here’s the “YANKEE” Chain Drill 


With Positive Automatic Feed 


Adjusts itself to the size drill point used, and feeds 
no faster than it can take. The slack in the chain 


is quickly taken up by the automatic friction move- “ Say 
ment, giving you the quickest operating and biggest AN 
time-saving Chain Drill made. No hand feed to `S 
catch and pinch the fingers. Your dealer can 
supply you. 
Send for “YANKEE” TOOL BOOK—FREE 
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Is the Answer” 


ARs WTO TR oH A RT 


in WEBSTERS 
_ NEW. 
INTERNATIONAL 
DICTIONARY 


The Merriam Webster 


Even as you read this magazine you likely ^ | 


2 

2}, question the meaning of some new word. A Oa Sie a 
E “i, friend asks: “What is white coal?” You > ae S eS: 

‘}), seek the location of the Levant or the FEN ae 


Becky Sharp? Is Hongkong a city £ 
NEW CREATION is an tm," en island? ete. 
encyclopedia, equivalent in type% 


matter to a 15 volume set. It answers 
all kinds of questions with final authority. 7 


“INDIA PAPER EDITION: ==» | e 


Printed on thin, opaque, strong, expensive India 
Paper imported for this edition. Has an excel- 
ent printing surface resulting in remarkably 
clear impressions of type and illustrations. 
What a satisfaction to own the new Merriam 
Webster in a form s0 light and so convenient 
to use! One half the thickness and weight of 
the Regular Edition. Weight only 7 lbs. 
Size 1236 x 954 x 24% inches. 


1 REGULAR EDITION: =m = 
T] Printed on strong book paper of the highest qual. —==_ 
ity. Weight 14% lbs. Size 1234 x 93, x 5inches. Both 
Editions are printed from the same plates and indexed, 


ARY 
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+ anand eumil> 


N 
LATEST AUTHENT! ‘ 
F 


NEW | 
INTERNATIONAL 
OWN 


Ti 
} 


Dic 


| 400,000 Words. 6000 Illustrations. 2700 Pages, 
The only dictionary with the new divided 
page,—characterized as “A Stroke of Genius.” 


i WRITE for specimen pages, illustrations, etc. FREE set of pocket maps if you name this magazine, 
IAM COMPANY, SPRINGFIELD, MASS., U.S. A. 
CCEA ENTE ML A 
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Motor Bargain 


The following motors are new but shop worn, are all 
in perfect running condition, and are offered at 14 to 
regular prices. ey are all of well known stondacd 
make. The water motors are exceptionally well built and 
powerful, about 3 h.p. at usual city water pressures. 


If you require a smal] power motor for operating a 
rotary spark gap, sewing machine, anamo, lathe, wash- 
ing machine, or for future use, do not let this opportunity 
pass. Avoid disappointment, and act quickly. 


Our Regular 
Price Price 

36 water motors complete with 

coupling for standard faucet, 

eac . e e . . e @3.00 $6.00 
30 Westinghouse 110 volt, 60 
cycle,.1760 R.P.M. induction 
motors 143 h.p., perfect con- 

dition, except cases are ' 
d, bach SEO 


scratche 9.00 19.00 


8—Same as above, but consider- 
ably scratched, each . . 
5 Emerson Yo b.p., 110 volts 
D.C., cases only slightly 
blemished, each sna 


8.00 19.00 


6.00 13.00 


Cash must accompany order. Remittance promptly 
returned if motors are sold previous to receipt. 


CLAPP-EASTHAM CO. 


137 Main Street Cambridge, Mass. 


THE BLITZEN 
DUPLEX LOADING COIL 


Price $2.00 


‘2 ees aly de ani which mil cheaply: ati 
simply assist you to wer, long wave- 
stations which have been Peyond the reach of your 
receiving set. 

This loader has two coils wound in a slotted 
hard rubber disc, each fitted with a pair of binding 
posts for connection in both primary and secondary 
circuits, and the two coils kave coupling between 

m 


An absolute necessity in every receiving station. 
Why not be up-to-date and send 4c stamps for 
complete catalog of apparatus a little better than 


CLAPP-EASTHAM COMPANY 
137 Main Street, :: Cambridge, Mass. 


AYLSWORTH AGENCIES CO. J. J. DUCK CO. 
148 Second 8t., Ban Francisco, Cal. 480 St. Clair 8t., Toledo, Ohio 
Western Bales Agente Central Sales Agent 
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MURDOCK No. 50 


2000 ohms, double set, $7.50 
3000 ohms, double set, $8.50 


TEST THEM izevey way that 

You think they 
should be tested. If you get as good results 
as have the thousands who have bought 
before, you will count them as your best buy. 
It costs only your time for a trial. 


WM. J. MURDOCK CO. 
30 Carter Street, Chelsea, Mass. 


680 Howard Street, San Francisco 


WIRELESS 


A 
Three months’ course at a 
low rate of tuition at the 
oldest and largest school 
in New England. 


TELEGRAPHY 


A complete course in Rail- 
road or Commercial Work 
for summer positions. 


Private Instructions 
in either wire or wireless telegraphy 


We are giving a series 
of free lectures which all 
Wireless enthusiasts 
should attend. 


CALL WRITE PHONE 


Boston School of Telegraphy 
18 Boylston Street Boston, Mass. 


ELECTRICIAN 
& MECHANIC 


(Trade Mark Registered U.8. Patent Office) 


INCORPORATING 


BUBIER’S POPULAR ELECTRICIAN, Established 1890 | AMATEURJ WORK, Established 1901 
BUILDING CRAFT, Established 1908 THE COLLINS WIRELESS] BULLETIN, Established 1908 
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ou Can Rise to a 
osition of Power 


To hold a position of power you need to know more about your particular business than 
the men who work beside you. 

The secret of power and success is to know everything about something. 

Right along these lines the International Correspondence Schools train men for Positions 
of Power. 

Unlike any other method of special training, you do not have to wait until you graduate 
before you can advance. Your rise in position 
comes step by step as you gain in knowledge and 
qualify for more and more responsible work. 

By the I. C. S. method you do not have to 
read through volumes to pick out the essential 


cee eee EREEREER RTR] 


International Correspondence Schools 
Box 930, Scranton, Pa. 


Please explain, without further obligation on my part, howl 
can qualify for a larger salary and advancement to the posi- 
tion, trade, or profession before which I have marked X. 
facts. Everything is given to you in a concise 


manner 


Electrical Engineering Mechanical Engineer 
Electric Lighting Mechanical Draftsman 
Electric Railways R. R. Constructing 
Electrician Concrete Construction 
Electric Car Running Architect 

Dynamo Foreman Contracting & Building 


no more, no less than you need to become 
an authority in your chosen line of work. 

If you can read and write, the I. C. S. can help TÉ ipa Architecture! (ratentnies 
Mining Engineer Plumbing & Heating 
Telephone Expert Chemist 
Surveyor Bookkeeper 
Civil Engineer Advertising Man 


Automobile Running Civil Service Exams. 
Agriculture Salesmanship 


you to succeed in your chosen occupation. To be 
convinced of this, just mark and mail the coupon 
and you will receive detailed information as to just 
how you can become qualified to hold a high 


position. Name___ Sa mG 
Marking the coupon involves no obligation on St. and No. $$$ eee 
your part. 
City = State 
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Send the Coupon NOW 


s Present Occupation —_— 
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A PRACTICAL SECTION-LINER 
Prize Article 
P. MERTZ 


The designs of most section-liners are 
such that they cannot be constructed 
and made to work satisfactorily, unless 
the machining of the parts is done by 
one quite expert with tools. There are 
also some that are very simple and easily 
made, but their use generally gives un- 
satisfactory results, mostly due to the 
great liability of slipping while in use. 

A type of section-liner eliminating 
most of the above faults was designed 


SECTION LINER & SHADER 


PLATE I Plan & Sectional Views 


A P as / 


' a 


and constructed by the writer, and is 
shown in the accompanying illustrations. 
In Plate I is shown the assembled 
instrument: Fig. 1, plan view; Fig. 2, 
cross-sectional view through the runner; 
and Fig. 3, cross-sectional view through 
one of the bases. Plate II shows working 
drawings of each of the parts separately, 
while Plate III shows samples of the work 
that can be done with the section-liner. 
The bases A can be made of almost 
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any sort of wood, hardwood preferably. 
The rod B carrying the runner can be 
made of brass, iron or steel. As can be 
seen, it is flattened at both ends, so that 
it can be more easily fastened to the 
bases A with screws C. 

In Plate II, in the dimensions referring 
to the length of the rod, the letter R 
stands for the range of the section-liner. 
This is, in other words, the distance any 
part of the runner has moved when it has 
gone from the extreme left to the extreme 
right as far as it can go. On the writer's 
instrument, being primarily constructed 
for shading (the use of the device for 
this purpose will be explained further), 
the range is only 5 in. However, a more 
practical range would be 8 in., or more, 
especially if great areas arè to be covered 
with cross-hatching. To return to the 
rod, it should be as straight as it possibly 
can be gotten, or trouble may later be 
encountered in using the section-liner. 
The runner DE is cut from a piece of 
heavy (146, in.) sheet brass, iron or steel. 
It will be found easier to cut it with a 
hack-saw and smooth down the edges 
with a file than to use shears. The 
runner is supported on the rod B by 
means of the blocks E. These are pref- 
erably made of brass filed and drilled 
to shape. In the writer’s instrument the 
rod B and the blocks E were taken from 
the discarded part of a typewriter; thus 
E slides smoothly over the rod, without 
any jarring. These blocks are neatly 
soldered to D; soldering being used be- 
cause it is a much simpler way than to 
fasten them together with screws, for 
which holes must be drilled and tapped. 

However, the escapement is the part 
of this section-liner giving it its great 
simplicity and practicability. It con- 
sists of a piece of alarm-clock spring F 
soldered to the right-hand block £, as 
shown in Figs. 1 and 2. This piece of 
clock spring bears upon the toothed side 
of a hack-saw G, the teeth of the hack- 
saw being turned to the right. This 
hack-saw G is fastened to the bases A by 
means of the bolts and thumb-nuts H. 
The latter can be taken from the binding- 
posts of old batteries. The heads of the 
screws are, of course, sunk in, so as not 
to injure the surface of the paper upon 
which they rest. The writer has found 
the use of a hack-saw very satisfactory, 
as in general the teeth are accurately 
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spaced on them. For general work one 
with 20 teeth to the inch is used, although 
if one with 30 can be had its use is recom- 
mended. Another hack-saw with 16 
teeth to the inch should, if possible, be 
added to the equipment. This is used 
for drawing scales, as will be explained 
further on. 

The usual holes in the hack-saw are 
lengthened with a file, as can be seen in 
Plate II, G. This feature permits of 
moving the part up and down, although 
it is not absolutely necessary, and very 
good work may be done without it. 

The straight-edge is another very im- 
portant part of a section-liner. Most 
section-liners have a wooden one, while 
some have it all celluloid (or some such 
transparent material). As can be seen 
from the illustrations, the form employed 
by the writer consists of a celluloid 
straight-edge I, over which is glued a 
piece of wood reinforcing. The celluloid 
permits of seeing the work immediately 
below the line being drawn; an advan- 
tage always appreciated in mechanical 
drawing, but especially when cross- 
hatching is being done. At first a solid 
celluloid straight-edge was used, but 
this did not prove satisfactory, owing to 
the fact that it bent sidewise, and it was 
dificult work to rule straight lines. 
However, by gluing a piece of wood over 
the celluloid, leaving a margin of about 
546 in., a very good straight-edge is had. 
Perhaps a better one might be had by 
purchasing a maple celluloid-lined one, 
but these are quite expensive. 

The method of clamping the straight- 
edge to the runner D is unique in that no 
difficult semi-circular slot has to be cut 
in the latter, although the joint is just as 
rigid. As shown in Figs. 1 and 2, Plate 
I, the clamping is done by means of two 
battery thumb-nuts J and K with screws. 
The screw for the former J passes through 
a hole in J and another in D. It is made 
from a round-head machine screw of the 
right size. The head of the screw has 
been filed down then so that it does not 
mar the paper underneath. A hole 1s 
cut in the celluloid, as can be seen, so 
that what remains of the head is sunk 
below the surface of the straight-edge. 
A battery thumb-nut is screwed over 
this screw. The other clamping screw K 
is practically the same as J, except that 
it clamps D under a washer. It will be 


ELECTRICIAN AND MECHANIC 


1Req 8 


-am a o Bb o am a o =. = = —- aw > =e ee ~ = a 
-oo m m aho wa aa amum oes -447-°° => — “os om oo 


>P) 
m © QE Gee =p a 


271 


SECTION LINER Se SHADER 
PLATE I Views of Details 


RHIF- 
Hacksaw Blada- / Req G 


seen from the drawing that the wood I 
under D has been filed to admit the 
latter. Thus the washer under K lies 
flat. If desired, the straight-edge J need 
not be filed, but then a small piece of 
wood or metal must be placed under 
part of the washer, to make it lie flat; 
otherwise it will not satisfactorily clamp 
I to D. 

A rather fine needle should then be 
driven through each of the bases A, pro- 
jecting about Me in. from the under 
surfaces of these. The projecting top 
part of the needle is then broken off flush 
with the top of the base. 

The section-liner is now complete after 
the wood parts are finished with stain 
and wax. A little oil put on the rod B 
about once a month will help a good deal 
towards the smooth working of the in- 
strument. 

The next thing after having constructed 
a section-liner is to be able to use it prop- 
erly. For ordinary cross-hatching, the 
20 teeth to the inch hack-saw is used, 
and the straight-edge inclined at an angle 


of about 45 degrees to the bar B. With 
this Figs. 1 and 2, Plate III, can be drawn 
without explanation, save that Fig. 2 
looks better when the lines are somewhat 
closer together than in Fig. 1. Sectioning 
such as is shown in Fig. 3 can be done 
by loosening the bolts H H, slipping the 
hack-saw G a little to the right (this is 
possible only if the holes in the latter 
were filed oval, as mentioned before) and 
drawing only alternate lines. Then G is 
slipped to the left, and the remaining 
lines filled in. Cross-sections of insulat- 
ing material, as shown in Fig. 4, can be 
done by first cross-hatching, as in the 
lower right-hand corner (having the lines 
somewhat closer together than in Fig. 1), 
and then filling in the alternate white 
spaces. 

Metal surfaces, such as shown in Fig. 5, 
are shaded in the same way as Fig. 1, 
except that the shade-lines are parallel 
to one of the edges, and do not cover the 
whole surface. The shading of curved 
metal surfaces is shown in Fig. 6. This 
is self-explanatory, except that it might 
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be mentioned that the lines are all the 
same distance apart and vary only in 
thickness. This gives a much better 
effect than when the shade-lines are 
nearly equal in thickness, and the curved 
effect found by changing the distance 
between them. The use of a section- 
liner also renders the process much easier, 
and can well be adopted by the drafts- 
man who has much trouble in giving 
curved effects to rods. Curved hard 
rubber or glossy black surfaces are shaded 
as shown in Fig. 7. It differs from Fig. 6 


SECTION 
PLATE IT — 


yy 
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in that the lines comprising the shading 
are of such thickness that a good part of 
the surface is entirely black. Also the 
reflected light on the right is a little more 
to the left than in Fig.6. It is understood 
that no lines are necessary to be drawn 
over the entirely black parts; these can 
be filled in afterwards with a small brush. 
Milled curved surfaces are had by pro- 
ceeding the same as for Fig. 6, except 
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that the lines are slightly heavier and 
fine lines are inserted between the regular 
shade lines. When the milling is too 
fine to be conveniently drawn it is usually 
simply shaded, as in Fig. 6. 

Side views of coils in which the wire is 
heavy enough to be conveniently drawn 
can be shaded in the manner shown in 
Fig. 9. After the wire has been repre- 
sented, unshaded, in slightly finer lines 
than otherwise, two pencil lines G and H 
are drawn. Then, having the straight- 
edge in the general direction AB (paral- 


LINER AND SHADER — 
Samples of Work Done With the Machine. 
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lel to the wire), lines extending from G 
to H are inserted between the wire-lines. 
The straight-edge is then swung to the 
direction EF (the whole section-liner 
should be swung so as not to alter the 
angle between the straight-edge and the 
slide rod) and lines inserted as can be 
plainly seen in the illustration. The 
straight-edge is then swung to the direc- 
tion CD and more shade-lines drawn, as 
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shown. The spaces which have not al- 
ready been filled by the ink (see upper 
part of illustration) are filled in with the 
pen as can be seen in the lower part. 
When the wire is too fine for doing 


the above, the shading is simply put on. 


as shown in Fig. 10, that is, the same 
shading as in Fig. 6 (except that the 
lines are somewhat finer). 

Screws can be very quickly done, as 
shown in Fig. 11, which needs no ex- 
planation beyond that, to save time, 
the light lines are drawn first; the heavy 
ones are inserted after the first are dry. 
When the screws have a heavy enough 
thread, they can be represented as shown 
in Fig. 12. 

With a section-liner, symbols repre- 
senting helices or coils used in wireless 
telegraph diagrams can be quickly and 
neatly executed (Fig. 13). 

Earlier in this article the use of a 
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section-liner for drawing scales was men- - 
tioned; scales so drawn are illustrated 
in Fig. 14. The upper one is the common 
scale of inches, and in drawing it the 
16-teeth-to-the-inch hack-saw blade must 
be used on the instrument. The decimal 
scale is shown in the lower part of the 
figure, and the 20-teeth-to-the-inch hack- 
saw blade is used for this. In drawing 
these scales it is necessary that the 
straight-edge of the section-liner be at 
right angles to the slide-rod, or they will 
not be found to be accurate. 

A good kind of cross-section paper 
can be easily produced with this section- 
liner, a sample of which is shown in 
Fig. 15. This is especially useful when 
a regular piece of cross-section paper is 
not at hand. There are many other 
uses to which this instrument may be 
put which will easily suggest themselves, — 
and are too numerous to mention here. 


MECHANICAL BILL COUNTER FOR U.S. TREASURY 


Money counting is an art. Anyone 
can count a small sum of money slowly. 
To count a large sum of money quickly 
requires not only muscular skill of a high 
order, but strict attention. It is weari- 
some, nerve-racking. The monotony of it 
makes the human counter liable to error. 

So a mechanical automatic money 
counter is a machine greatly needed, not 
only in the Treasury of the United States 
and its sub-treasuries, but in banks, 
counting-houses and other establishments 


where large sums of money must be. 


totaled constantly. 

Not until John P. Buckley invented 
his money-counting machine,- however, 
did the Treasury officials believe that 
mechanism could take the place of the 
human brain. But the single machine 
of its kind in the world now counting 
laundered money in the basement of the 
Treasury at Washington is the first of a 
larger order, and it is expected, if the 
twelve machines now being made for the 
Treasury prove the possibilities indicated 
by the present machine, to equip the 
Treasury with large numbers of them, 
as well as the sub-treasuries. : 

Mr. Buckley’s machine cannot count 
without a bill in the machine. The 
attendant sits before a low table on which 
is a small and compact mechanism. In 
front of her are several small, rapidly 


revolving rolls of a metal, on top of which 
are rapidly revolving wheels of brass. 
These wheels and rolls are in contact, 
and through them runs a small (half. 
ampere) electric current. When a bill 
is fed in between the brass wheels and 
the rolls, the circuit is broken. The cur- 
rent has been actuating an electric mag- 
net. The instant the magnet ceases to 
act, springs raise two flap doors to the 
compartment toward which the rolls and 
wheels are feeding the money. The bill 
slips out of the rolls and rests on these 
little flap doors. The act of raising these 
doors by the springs has actuated a me- 
chanical counter. The instant the bill 
is ejected by the rolls, the electrical con- 
tact is re-made, the magnets pull down 
the doors, and the bill drops flat into the 
rack below. 

When ninety-nine bills have fallen 
into the rack below, the little doors fly 
up as before for the hundredth bill, and 
count it, as before, as it passes through 
the rolls. But the little doors do not 
drop down again, a mechanical trip hold- 
ing them in place. This is the signal 
for the operator to put a piece of blotting- 
paper or other separator on top of the 
hundredth bill. She then presses a 
button and the doors drop, carrying the 
hundredth bill and its separator into the : 
magazine below. 
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A UNIQUE ALTERNATING-CURRENT NETWORK PROTECTOR 
FRANK C. PERKINS 


The accompanying 
illustrations, Figs. 1 
and 2, show the design 
and construction of a 
metropolitan alter- 
nating-current net- 
work protector of the 
three-wire 1214 k.w. 
type. The photo- 
graph, Fig. 1, shows 
complete device ready 
for installation, while 
Fig. 2 shows coil and 
fuse block removed 
from case, and draw- 
ings Figs. 3 and 4, . 
the electrical connec- 
tions of this novel 
equipment. 

Continuity of service 
in the distribution 
of alternating current for light and 
power is of great importance. It is the 
custom to generate at relatively high 
voltage, distributing by primary feeders 
and mains to points adjacent to where 
the power is required. At these points 
transformers are installed stepping down 
from the primary to secondary or low 
voltage suitable for the distributing net- 
work. 


Fig. 1 


~ n 


Fig. 2 


At first it was the custom to utilize 
small unit transformers, usually a trans- 
former for a single or a small number of 
customers, and this practice is still fol- 
lowed in certain communities where 
customers are widely separated. In 
more or less congested territories it is 
found desirable to group the customers, 
extending the low voltage or secondary 
distributing mains over a considerable 
area, installing transformers of large 
units at convenient points and inter- 
connecting them on both the primary 
and secondary sides. 

This system has the advantage of 
improving the voltage regulation and 
takes advantage of the diversity factor 
in the customers’ demand, so that the 
aggregate of the several large trans- 
formers thus connected can be less than 
the sum of the maximum demand of all 
the customers, whose several maxima 
never occur at the same time. 

Where this network of system of con- 
nection is desirable, continuity of service 


| is absolutely necessary, but in this method 
| of multiple connection, in case of one 
| transformer’s burning out or otherwise 
causing a short-circuit on the system, the 


primary fuse of the defective transformer 
is at once blown, dropping the unit from 
the line, which further increases the load 
which the remaining transformers must 
carry, and on account of drop in the line 
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PRAY 


Fig. 3 


the transformer nearest the short-circuit 

will take up most of the load, which will 

cause the fuse on this transformer to 

blow, in turn shifting its load to the next 
ormer. 

In the same manner the fuses of the 
entire number are ruptured and the ser- 
vice supplied from this particular network 
of transformers interrupted, it being 
necessary before the service can be re- 
established to visit all the transforming 
points and replace the fuses, and thisisa 
matter of delay and difficulty. 

The alternating current network pro- 
tector illustrated was designed instan- 
taneously to disconnect a defective trans- 
former, protecting the secondary net- 
work by preventing an overload on the 
remaining transformers and a consequent 
interruption of the service. It is entirely 
electrical—positive in action—free from 
moving parts—requires no attention or 
adjustment. 

It is in reality a series or current trans- 
former, having three windings: a primary, 
which is connected in series with the 
primary of the step-down or service 
transformer; a secondary winding, which 
is connected in series with the secondary 
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of the transformer; and a third winding, 
which is of few turns and heavy wire so 
that the ratio of current that will flow 
in this coil when short-circuited and 
active is high as compared with current 
in the other coils. 

The primary and secondary windings 
of the protective device are wound with 
the same ratio of turns as the primary and 
secondary of the step-down transformer 
with which it is to be used, and is con- 
nected in line with the step-down trans- 
former, so that during normal operation 
the currents in the primary and second- 
ary windings of the device oppose each 
other in direction, and as the ratio of the 
device and step-down transformer are 
equal the excitation in the two windings | 
of the device are always equal, and being 
in opposition no current in the short- 
circuited coil. 

In the electrical connections of the 
device for a three-wire network shown 
in Fig. 3, the commercial. transformer is 
shown at A, one terminal of the primary 


being connected in series with a coil B 


of the current transformer. 
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The terminal of the secondary of the 
commercial transformer are connected 
each through its own coil C and Cı, on 
the current transformer. These latter 
coils connected to the middle point of the 
looped fuses D and D,. One side of the 
fuses is connected from E and E,, to the 
outer conductors of the three-wire net- 
work. The fuses D and D, act as a short- 
circuit connection on coils F and F. 

The function of this combination is 
that under normal conditions the currents 
in the primary B and the secondary coil 
C and C, having the same ampere turns 
and connected in opposition will neutral- 
ize each other so that there will be no 
magnetic flux circulating in the core of 
the current transformers to energize 
the coils E and Æ. 

This balance of conditions is main- 
tained at all loads and is only upset by a 
reverse current flowing from the second- 
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ary network into the transformer as is 
occasioned by a short circuit in the latter. 
This condition immediately reverses the 
relative polarity of the coils C and C, 
thus energizing the core and causing 
a heavy short-circuit current to flow 
through the coils E and E, by way of 
their short-circuiting fuses D and D,. 
The heavy short circuit current through 
the fuse immediately ruptures, and then 
isolates, the main terminal at G and Gy. 
A supply of current sufficient to blow the 
V fuse is obtained with a reverse current 
in the secondary of about one-quarter 
full load current on the transformer, the 
defective transformer will thus be in- 
stantaneously cut out and disconnected 
from the line, allowing the remaining 
transformers connected to the network to 
continue their function taking up the 
load of the defective transformer without 
any interruption in the service whatever. 


TRUING EMERY WHEELS 
LYMAN ROBBINS 


The emery grinder is an absolute neces- 
sity in every woodworking shop. But 
every emery-wheel should be kept in 
first-class condition, otherwise it will be 
a necessary evil. With the improved 
truing devices which have been invented, 
there is no excuse for a wheel’s being out 
of condition for a single instant. 

The hand truing tool is well known to 
most shop men, but the automatic truing 
device may be a novelty to other wood- 
workers. This new piece of machinery 
is entirely permanent upon the emery- 
wheel and requires only a turn of the 
wrist to bring it into operation. It is 
power-driven and travels forward a cer- 
tain distance and cuts away every par- 
ticle of emery from the wheel within that 
distance. 

Once an automatic truing device has 
been tried in the shop, you will have no 
further use for the hand tools. except in 
shaping up special emery-wheels and 
grinding intricate cutters. 

Some shops do not have even a dia- 
mond point for truing emery-wheels. 
And I have seen a bundle of washers 
bound to a couple of eye-bolts, doing duty 
as an emery-wheel truing device. How- 
ever, such a crude makeshift is better 
than nothing. Whatever device is used, 
see that it is applied to the wheel fre- 


quently, never waiting until the surface 
is out of round. By thus truing, the 
wheel will always be ready to do its best 
work and the greatest possible quantity 
thereof. 

Do not overlook the matter of light. 
Good work cannot be done with an cmery- 
wheel which is placed in a dark corner and 
so located that the workman obtsructs 
what little light does get to the machine. 

Put the emery grinder in front of a 
window if possible. If it must be in a 
dark place, see that a good lamp. electric 
if possible, is located where it will give 
light enough for the workman to see what 
he is doing. 

While installing the emery grinder, do 
not forget to procure a machine with 
room for a half dozen wheels upon the 
spindle. Put on several grades of emery 
and into two of the wheel spaces place 
an oilstone and a leather buffing wheel. 
These two wheels will be found as great 
time savers as the emery wheels them- 
selves. e 

As a result of the recent tests, govern- 
ment experts declare that the Arlington 
wireless station is the most powerful in 
the world, surpassing the Eiffel tower and 
the great European Marconi stations. 
Its range by day is nearly 2500 miles, 
and much more at night. 
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RADIOTELEGRAPHY* 
COMMENDATORE G. MARCONI, LL.D.,D.SC. 


The practical application of electric 
waves to the purposes of wireless tele- 
graphic transmission over long distances 
has continued to extend to a remarkable 
degree during the last few years, and 
many of the difficulties, which at the 
outset appeared almost insurmountable, 
have been gradually, overcome, chiefly 
through the improved knowledge which 
we have obtained in regard to the subject 
generally and to the principles involved. 

The experiments which I have been 
fortunate enough to be able to carry out, 
on a much larger scale than can be done in 
ordinary laboratories, have made possible 
the investigation of phenomena often 
novel and certainly unexpected. 

Although we have—or believe we have 
—all the data necessary for the satisfac- 
tory production and reception of electric 
waves, we are yet far from possessing 
any very exact knowledge concerning 
the conditions governing the transmission 
of these waves through space, especially 
over what may be termed long distances. 
Although it is now perfectly easy to de- 
sign, construct, and operate stations 
capable of satisfactory commercial work- 
ing over distances up to 2,500 miles, no 
really clear explanation has yet been 
given of many absolutely authenticated 
facts concerning these waves. Some of 
these hitherto apparent anomalies I shall 
mention briefly in passing. 

Why is it that when using short waves 
the distances covered at night are usually 


Fig. 1 
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Fig. 3 


enormously greater than those traversed 


in the day-time, while, when using much 
longer waves the range of transmission 
by day and night is about equal and some- 
times even greater by day? 

What explanation has been given of 


the fact that the night distances obtain- 


able in a north-southerly direction are 
so much greater than those which can 
be effected in an east-westerly one? 

Why is it that mountains and land 
generally should greatly obstruct the 
propagation of short waves when sun- 
light is present and not during the hours 
of darkness? 

The general principles on which prac- 
tical radiotelegraphy is based are now so 
well known that I need only refer to them 
in the briefest possible manner. 

Wireless telegraphy, which was made 
possible by the fields of research thrown 
open by the work of Faraday, Maxwell 
and Hertz, is operated by electric waves, 
which are created by alternating currents 
of very high frequency, induced in suit- 
ably placed elevated wires or capacity 
areas. These waves are received or 
picked up at a distant station on other 
elevated conductors tuned to the period 
of the waves, and the latter are revealed 
to our senses by means of appropriate 
detectors. 

My original system as used in 1896 
consisted of the arrangement shown 
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diagrammatically in Fig. 1, where an 
elevated or vertical wire was employed. 
This wire sometimes terminated in a 
capacity or was connected to earth 
through a spark gap. 

By using an induction coil or other 
source of sufficiently high tension elec- 
tricity sparks were made to jump across 
the gap; this gave rise to oscillations of 
high frequency in the elevated conductor 
and earth, with the result that energy in 
the form of electric waves was’ radiated 
through space. 

At the receiving station, Fig. 2, these 
waves induced oscillatory currents in a 
conductor containing a detector, in the 
form of a coherer, which was usually 
placed between the elevated conductor 
and earth. 

Although this arrangement was ex- 
traordinarily efficient in regard to the 
radiation of electrical energy, it had 
numerous drawbacks. 

The electrical capacity of the system 
was very small, with the result that the 
small amount of energy in the aerial was 
thrown into space in an exceedingly short 
period of time. In other words, the 
energy, instead of giving rise to a train 
of waves, was all dissipated after only 
a few oscillations, and, consequently, 
anything approaching good tuning be- 
tween the transmitter and receiver was 
found to be unobtainable in practice. 

Many mechanical analogies could be 
quoted which show that in order to obtain 
syntony the operating energy must be 
supplied in the form of a sufficient number 
of small oscillations or impulses properly 
timed. Acoustics furnish us with numer- 
ous examples of this fact, such as the 
resonance produced by the well-known 
tuning fork experiment. 

Other illustrations of this principle 
may be given; e.g., if we have to set a 
heavy pendulum in motion by means of 
small thrusts or impulses, the latter must 
be timed to the period of the pendulum, 
as otherwise its oscillations would not ac- 
quire any appreciable amplitude. 

In 1900 I first adopted the arrangement 
which 1s now in general use, and which 
consists, as shown in Fig. 3, of the in- 
ductive association of the elevated radiat- 
ing wire with a condenser circuit which 
may be used to store up a considerable 
amount of electrical energy and impart 
it at a slow rate to the radiating wire. 
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As is now well known, the oscillations 
in a condenser circuit can be made to per- 
sist for what is electrically a long period 
of time, and it can be arranged, more- 
over, that by means of suitable aerials or 
antennae these oscillations are radiated 
into in the form of a series of waves, 
which through their cumulative effect are 
eminently suitable for enabling good 
tuning and syntony to be obtained be- 
tween the transmitter and receiver. 

The circuits, consisting of the con- 
denser circuit and the elevated aerial or 
radiating circuit, were more or less closely 
coupled to each other. By adjusting the 
inductance in the elevated conductor, 
and by the employment of the right 
value of capacity or inductance required 


A 


Fig. 4 


in the condenser circuit, the two circuits 
were brought into electrical resonance, 
a condition which I first pointed out as 
being essential in order to obtain efficient 
radiation and good tuning. 

The receiver, as shown in Fig. 4, also 
consists of an elevated conductor or 
aerial connected to earth or capacity 
through an oscillating transformer. The 
latter also contains the condenser and 
detector, the circuits being made to have 
approximately the same electrical time 
period as that of the transmitter circuits. 

At the long distance station situa 
at Clifden, in Ireland, the arrangement 
which has given the best results is based 
substantially upon my syntonic system 
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musical note in the receiver, 
which is tuned not only to the 
periodicity of the electric waves 
transmitted, but also to their 


p> 
z 
€ group frequency. 

a In this manner the receiver 
Š 

A 

= 
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may be doubly tuned, with the 
result that a far greater selectivity 
can be obtained than by the 
« employment of wave tuning alone. 

In fact, it is quite easy to pick 
up simultaneously different mes- 
sages transmitted on the same 
wave-length, but syntonized to 
different group frequencies. 

As far as wave tuning goes, 
very good results—almost as good 
as are obtainable by means of 
continuous oscillation—can be 
achieved with groups of waves, 
the decrement of which is in each 

p 0.03 or 0.04, which means 


= grou 
SERIES or WAVE TRAINS RADIATEL rron CLIFDEN AERIAL. that about 30 or 40 useful oscil- 
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of 1900, to which have been added num- 
erous improvements. 

An important innovation from a prac- 
tical point of view was the adoption at 
Clifden and Glace Bay of air condensers, 
composed of insulated metallic plates 
suspended in air at ordinary pressure. 
In this manner we greatly reduce the loss 
of energy which would take place in con- 
sequence of dielectric hysteresis were a 
glass or solid dielectric employed. A 
very considerable economy in working 
also results from the absence of dielectric 
breakages, for, should the: potential be 
so raised as to even produce a discharge 
from plate to plate aeross the condenser, 
this does not permanently affect the value 
of the dielectric, as air is self-healing and 
one of the few commodities which can be 
replaced at a minimum of cost. 

Various arrangements have been tried 
and tested for obtaining continuous or 
very prolonged trains of waves, but it has 
been my experience that, when utilizing 
the best receivers at present available, 
it is neither economical nor efficient to 
attempt to make the waves too continu- 
ous. Much better results are obtained 
when groups of waves, Fig. 5, are emitted 
at regular intervals in such manner that 
their cumulative effect produces a clear 
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lations are radiated before their 
amplitude has become too small 
to perceptibly affect the receiver. 

The condenser circuit at Clifden has a 
decrement of from 0.015 to 0.03 for fairly 
long waves. 

This persistency of the oscillations has 
been obtained by the employment of 
the system shown in Fig. 6, which I first 
described in a patent taken out in Sep- 
tember, 1907. s{This method eliminates 


Fig. 6—Disc Discharger. Continuous Current 
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almost completely the spark gap and its 
consequent resistance, which, as is well 
known, is the principal cause of the damp- 
ing or decay of the waves in the usual 
transmitting circuit. 

The apparatus shown in Fig. 6 consists 
of a metal disc a, having copper studs 
firmly fixed at regular intervals in its 
periphery and placed transversely to its 
plane. This disc is caused to rotate very 
rapidly between two other discs b, by 
means of a rapidly revolving electric 
motor or steam turbine. These side 
discs are also made slowly to turn round 
in a plane at right angles to that of the 
middle disc. The connections are as 
illustrated in the figure. The studs are 
of such length as to just touch the side 
discs in passing, and thereby bridge the 
gap between the latter. 

With the frequency employed at Clif- 
den, namely, 45,000, when a potential of 
15,000 volts is used on the condenser, the 
spark gap 1s practically closed during the 
time in which one complete oscillation 


Fig. 7 


only is taking place, when the peripherical 
speed of the disc is about 600 ft. a second. 
The result is that the primary circuit can 
continue oscillating without material loss 
by resistance in the spark gap. Of course 
the number of oscillations which can take 
place is governed by the breadth or thick- 
ness of the side discs, the primary circuit 
being abruptly opened as soon as the 
studs attached to the middle disc leave 
the side discs. 

This sudden opening of the primary 
circuit tends to immediately quench any 
oscillations which may still persist in the 
condenser circuit; and this fact carries 
with it a further and not inconsiderable 
advantage, for if the coupling of the con- 
denser circuit to the aerial is of a suitable 
value the energy of the primary will have 
practically all passed to the aerial circuit 
during the period of time in which the 
primary condenser circuit is closed by 
the stud filling the gap between the side 
discs; but after this the opening of the 
gap at the discs prevents the energy 
returning to the condenser circuit from 
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the aerial, as would happen were the 
ordinary spark gap employed. In this 
manner the usual reaction which would 
take place between the aerial and the 
condenser circuit can be obviated, with 
the result that with this type of discharger 
and with a suitable degree of coupling the 
energy is radiated from the aerial in the 
form of a pure wave, the loss from the 
spark gap resistance being reduced to a 
minimum. 

I am able to show a resonance curve 
taken at Clifden which was obtained 
from the oscillations in the primary alone, 
Fig. S. 

An interesting feature of the Clifden 
plant, especially from a practical and 
engineering point of view, is the regular 
employment of high-tension direct cur- 
rent for charging the condenser. Con- 
tinuous current at a potential which is 
capable of being raised to 20,000 volts 
is obtained by means of special direct- 
current generators; these machines 
charge a storage battery consisting of 
6,000 cells, all connected in series, and 
it may be pointed out that this battery is 
the largest of its kind in existence. The 
capacity of each cell is 40 ampere-hours. 
When employing the cells alone the work- 
ing voltage is from 11,000 to 12,000 volts, 
and when both the direct-current gen- 
erators and the battery are used together 
the potential may be raised to 15,000 
volts through utilizing the gassing voltage 
of the storage cells. 

For a considerable portion of the day 
the storage battery alone is employed, 
with a result that for 16 hours out of the 
24 no running machinery need be used 
for operating the station, with the single 
exception of the small motor revolving 
the disc. 

The potential to which the condenser 
is charged reaches 18,000 volts when that 
of the battery or generators is 12,000. 
This potential is obtained in consequence 
of the rise of potential at the condenser 
plates, brought about by the rush of 
current through the choking or inductance 
coils at each charge. These coils are 
placed between the battery or generator 
and the condenser c, Fig. 6. 

No practical difficulty has been en- 
countered either at Clifden or Glace Bay 
in regard to the insulation and main- 
tenance of these high-tension storage bat- 
teries. Satisfactory insulation has been 
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obtained by dividing the battery into 
small sets of cells placed on separate 
stands. These stands are suspended on 
insulators attached to girders fixed in the 
ceiling of the battery room. A system 
of switches, which can all be operated 
electrically and simultaneously, divides 
the battery into sections, the potential 
of each section being low enough to enable 
the cells to be handled without incon- 
venience or risk. 

The arrangement of aerial adopted at 
Clifden and Glace Bay is shown in Fig. 7. 
This system, which is based on the result 
of tests which I first described before 
the Royal Society in June, 1906,* not 
only makes it possible efficiently to radi- 
ate and receive waves of any desired 
length, but it also tends to confine the 
main portion of the radiation to any 
desired direction. The limitation of 
transmission to one direction is not very 
sharply defined, but nevertheless the 
results obtained are exceedingly useful for 
practical working. 

In a similar manner, by means of these 
horizontal wires, it is possible to define the 
bearing or direction of a sending station, 
and also limit the receptivity of the re- 
ceiver to waves arriving from a given 
direction. 

The commercial working of radioteleg- 
raphy and the widespread application 
of the system on shore and afloat in nearly 
all parts of the world has greatly facili- 
tated the marshaling of facts and the 
observation of effects. Many of these, 
as I have already stated, still await a 
satisfactory explanation. 
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daylight on the propagation of electric 
waves over great distances. 

The generally accepted hypothesis of 
the cause of this absorption of electric 
waves in sunlight is founded on the belief 
that the absorption is due to the ioniza- 
tion of the gaseous molecules of the air 
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A curious result which I first noticed 
over nine years ago in long-distance tests 
carried out'on the steamship Philadelphia, 
and which still remains an important 
feature in long-distance space telegraphy, 
is the detrimental effect produced by 


affected by the ultra-violet light, and as 
the ultra-violet rays which emanate from 
the sun are largely absorbed in the upper 
atmosphere of the earth, it is probable 
that that portion of the earth’s atmos- 
phere which is facing the sun will contain 


i * “On methods whereby the radiation of electric waves may be mainly confined, etc.” Proc. Roy. Soc., A, vol. 77, p. 413. 
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more ions or electrons than that which is 
in darkness, and therefore, as Sir J. J. 
Thomson has shown,* this illuminated 
or ionized air will absorb some of the 
energy of the electric waves. 

The wave-length of the oscillations 
employed has much to do with this inter- 
esting phenomenon, long waves being 
subject to the effect of daylight to a very 
much lesser degree than are short waves. 

Although certain physicists thought 
some years ago that the daylight effect 
should be more marked on long waves 
than on short, the reverse has been my 
experience; indeed, in some transatlantic 
experiments, in which waves about 8,000 
meters long were used, the energy received 
by day at the distant receiving station 
was usually greater than that obtained 
at night. 

Recent observation, however, reveals 
the interesting fact that the effects vary 
greatly with the direction in which trans- 
mission is taking place, the results ob- 
tained when transmitting in a northerly 
and southerly direction being often alto- 
gether different from those observed in 
the easterly and westerly one. 

Research in regard to the changes in 
the strength of the received radiations 
which are employed for telegraphy across 
the Atlantic has been recently greatly 
facilitated by the use of sensitive gal- 
vanometers, by means of which the 
strength of the received signals can be 
measured with a fair degree of accuracy. 

In regard to moderate power stations 
such as are employed on ships, and which, 
in compliance with the international con- 
vention, use wave-lengths of 300 and 600 
meters, the distance over which com- 
munication can be effected during day- 
time is generally about the same, what- 
ever the bearing of the ships to each other 
or to the land stations—while at night 
interesting and apparently curious results 
are obtained. Ships over 1,000 miles 
away, off the south of Spain or round 
the coast of Italy, can almost always 
communicate during the hours of dark- 
ness with the post-office stations situated 
on the coasts of England and Ireland, 
while the same ships, when at a similar 
distance on the Atlantic to the westward 
of these islands and on the usual track 
between England and America, can 


* Philosophical Magazine, ser. 6, vol. å, p. 253. 
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hardly ever communicate with these 
shore stations unless by means of specially 
powerful instruments. 

It is also to be noticed that in order to 
reach ships in the Mediterranean the 
electric waves have to pass over a large 
portion of Europe, and, in many cases, 
over the Alps. Such long stretches of 
land, especially when including very high 
mountains, constitute, as is well known, 
an insurmountable barrier to the propaga- 
tion of short waves during the daytime. 
Although no such obstacles lie between 
the English and Irish stations and ships 
in the North Atlantic en route for North 
America, a night transmission of 1,000 
miles is there of exceptionally rare occur- 
rence. The same effects generally are 
noticeable when ships are communicating 
with stations situated. on the Atlantic 
coast of America. 

Although high power stations are now 
used for communicating across the Atlan- 
tic Ocean, and messages can be sent by 
day as well as by night, there still exist 
periods of fairly regular daily occurrence 
during which the strength of the received 
signals is at a minimum. Thus in the 
morning and the evening, when, in con- 
sequence of the difference in longitude, 
daylight or darkness extends only part 
of the way across the ocean, the received 
signals are at their weakest. It would 
almost appear as if electric waves, in 
passing from dark space to illuminated 
space and vice versa, were reflected and 
refracted in such a manner as to be di- 
verted from the normal path. 

Later results, however, seem to indicate 
that it is unlikely that this difficulty 
would be experienced in telegraphing 
over equal distances north and south on 
about the same meridian, as, in this case, 
the passage from daylight to darkness 
would occur more rapidly over the whole 
distance between the two stations. 

I have here some diagrams which have 
been carefully prepared by Mr. H. J. 
Round. These show the average daily 
variation of the signals received at Clifden `; 
from Glace Bay. 

The curves traced on the diagram, 
Fig. 8, show the usual variation in the 
strength of these transatlantic signals on 
two wave-lengths—one of 7,000 meters 
and the other of 5,000 meters. 
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The strength of the received waves 
remains as a rule steady during daytime. 

Shortly after sunset at Clifden they 
become gradually weaker, and about 
two hours later they are at their weakest. 
They then begin to strengthen again, 
and reach a very high maximum at about 
the time of sunset at Glace Bay. 

They then gradually return to about 
normal strength, but through the night 
they are very variable. Shortly before 
sunrise at Clifden the signals commence 
to strengthen steadily, and reach another 
high maximum shortly after sunrise at 
Clifden. The received energy then 
steadily decreases again until it reaches 
a very marked minimum, a short time 
before sunrise at Glace Bay. After that 
the signals gradually come back to normal 
day strength. 

It can be noticed that, although the 
shorter wave gives on the average weaker 
signals, its maximum and minimum varia- 
tions of strength very sensibly exceed 
that of the longer waves. 

Fig. 9 shows the variations at Clifden 
during periods of 24 hours, commencing 
at 12 noon throughout the month of 
April, 1911, the vertical dotted lines 
representing sunset and sunrise at Glace 
Bay and Clifden. 

Fig. 10 shows the curve for the first 
day of each month for one year, from 
ree 1910, to April, 1911. 

I carried out a series of tests over longer 
distances than had ever been previously 
attempted, in September and October of 
last year, between the stations of Clifden 
and Glace Bay, and a receiving station 
placed on the Italian Steamship, Prin- 
cipessa Mafalda, in the course of a voyage 
from Italy to Argentina (Fig. 10a). 

During these tests the receiving wire 
was supported by means of a kite, as 
was done in my early transaltantic tests 
of 1901, the height of the kite varying 
from about 1,000 to 3,000 ft. Signals 
and messages were obtained without diffi- 
culty, by day as well as by night, up toa 
distance of 4,000 statute miles from Clif- 


en. 

Beyond that distance reception could 
only be carried out during night-time. 
At Buenos Ayres, over 6,000 miles from 
Clifden, the night signals from both 
Clifden and Glace Bay were generally 
good, but their strength suffered some 
variations. 
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It is rather remarkable that the radia- 
tions from Clifden should have been 
detected at Buenos Ayres so clearly at 
night-time and not at all during the day, 
while in Canada the signals coming from 
Clifden (2,400 miles distant) are no 
stronger during the night than they are 
by day. 

Further tests have been carried out 
recently for the Italian Government 
between a station situated at Massaua 
in East Africa and Coltano in Italy. 
Considerable interest attached to these 
experiments, in view of the fact that the 
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line connecting the two stations passes 
over exceedingly dry country and across 
vast stretches of desert, including parts 
of Abyssinia, the Soudan, and the Libyan 
Desert. The distance between the two 
stations is about 2,600 miles. 

The wave-length of the sending station 
in Africa was too small to allow of trans- 
mission being effected during daytime, 
but the results obtained during the hours 
of darkness were exceedingly good, the 
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received signals being quite steady and 
readable. 

The improvements introduced at Clif- 
den and Glace Bay have had the result 
of greatly minimizing the interference to 
which wireless transmission over long 
distances was particularly exposed in the 
early days. 

The signals arriving at Clifden from 
Canada are as a rule easily read through 
any ordinary electrical atmospheric dis- 
turbance. This strengthening of the 
received signals has moreover made 
possible the use of recording instruments, 
which will not only give a fixed record 
of the received messages, but are also 
capable of being operated at a much 
higher rate of speed than could ever be 
obtained by means of an operator reading 
by sound or sight. The record of the 
signals is obtained by means of photog- 
raphy in the following manner: A sensi- 
tive Einthoven string galvanometer is 
connected to the magnetic detector or 
valve receiver, and the deflections of its 
filament caused by the incoming signals 
are projected and photographically fixed 
on a sensitive strip, which is moved along 
at a suitable speed. On some of these 
records, which I am able to show, it is 
interesting to note the characteristic 
marks and signs produced among the 
signals by natural electric waves or other 
electrical disturbances of the atmosphere, 
which, on account of their doubtful 
origin, have been called ‘'X’s.” 

Although the mathematical theory of 
electric wave propagation through space 
was worked out by Clerk Maxwell more 
than 50 years ago, and notwithstanding 
all the experimental evidence obtained in 
laboratories concerning the nature of 
these waves, yet so far we understand 
but incompletely the true fundamental 
principles concerning the manner of 
propagation of the waves on which wire- 
less telegraph transmission is based. 
For example, in the early days of wire- 
less telegraphy it was generally believed 
that the curvature of the earth would 
constitute an insurmountable obstacle 
to the transmission of electric waves 
between widely-separated points. For 
a considerable time insufficient account 
was taken of the probable effect of the 


* Proc. Roy. Soc., vol. 72, p. 40. 
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earth connection, especially in regard 
to the transmission of oscillations over 
long distances. 

Physicists seemed to consider for a 
long time that wireless telegraphy was 
solely dependent on the effects of free 
Hertzian radiation through space, and 
it was years before the probable effect 
of the conductivity of the earth was con- 
sidered and discussed. 

Lord Rayleigh, in referring to trans- 
atlantic radiotelegraphy, stated in a 
paper read before the Royal Society in 
May, 1903, that the results which I had 
obtained in signalling across the Atlantic 
suggested “ʻa more decided bending or 
diffraction of the waves round the pro- 
tuberant earth than had been expected,” 
and further said that it imparted a great 
interest to the theoretical problem.* 
Prof. Fleming, in his book on electric 
wave telegraphy, gives diagrams show- 
ing what may be taken to be a diagram- 
matic representation of the detachment 
of semi-loops of electric strain from a 
simple vertical wire, Fig. 11. 

As will be seen, these waves do not 
propagate in the same manner as does 
free radiation from a classical Hertzian 
oscillator, but instead glide along the 
surface of the earth. 

Prof. Zenneckf has carefully examined 
the effect of earthed receiving and trans- 
mitting aerials, and has endeavored to 
show mathematically that when the lines 
of electrical force, constituting a wave 
front, pass along a surface of low specific 
inductive capacity—such as the earth— 
they become inclined forward, their lower 
ends being retarded by the resistance of 
the conductor, to which they are attached. 
It therefore would seem that wireless 
telegraphy as at present practiced is, to 
some extent at least, dependent on the 
conductivity of the earth, and that the 
difference in operation across long dis- 
tances of sea compared to over land is 
sufficiently explained by the fact that 
sea water is a much better conductor 
than is land. 

The importance or utility of the earth 
connection has been sometimes ques- 
tioned, but in my opinion no practical 
system of wireless telegraphy exists 
where the instruments are not in some 


t “Annalen der Physik,” vol. 23, p. 846, “Physikalische Zeitschrift,” 1908, pp. 50, 553. 
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manner connected to earth. By con- 
nection to earth I do not necessarily mean 
an ordinary metallic connection as used 
for wire telegraphs. The earth wire 
may have a condenser in series with it, 
or it may be connected to what is really 
equivalent, a capacity area placed close 
to the surface of the ground. It is now 
perfectly well known that a condenser, 
if large enough, does not prevent the 
passage of high-frequency oscillations, 
and therefore in this case, when a so- 
called balancing capacity is used, the 
antenna is for all practical purposes con- 
nected to earth. 

I am also of opinion that there is abso- 
lutely no foundation in the statement 


which has recently been repeated to the - 


effect that an earth connection is detri- 
mental to good tuning, provided of course 
that the earth is good. 

Certainly, in consequence of its resist- 
ance, what electricians call a bad earth 


Fig. 11 


will damp out the oscillations, and in 
that way make tuning difficult; but no 
such effect is noticed when employing 
an efficient earth connection. 

In conclusion, I believe that I am not 
any too bold when I say that wireless 
telegraphy is tending to revolutionize 
our means of communication from place 
to place on the earth’s surface. For 
example, commercial messages containing 
a total of 812,200 words were sent and 
received between Clifden and Glace Bay 
from May 1, 1910, to the end of April, 
1911; wireless telegraphy has already 
furnished means of communication be- 
tween ships and the shore where com- 
munication was before practically im- 
possible. The fact that a system of 
imperial wireless telegraphy is to be dis- 
cussed by the imperial conference, now 
holding its meetings in London, shows 
the supremely important position which 
radiotelegraphy over long distances has 
assumed in the short space of one decade. 
Its importance from a commercial, naval, 

and military point of view has increased 
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very greatly during the last few years as 
a consequence of the innumerable sta- 
tions which have been erected, or are now 
in course of construction, on various 
coasts, in inland regions, and on board 
ships in all parts of the world. Not- 
withstanding this multiplicity of stations 
and their almost constant operation, I - 
can say from practical experience that 
mutual interference between properly 
equipped and efficiently tuned instru- 
ments has so far been almost entirely 
absent. Some interference does without 
doubt take place between ships, in con- 
sequence of the fact that the two wave- 
lengths adopted in accordance with the 
rules laid down by the international con- 
vention are not sufficient for the proper 
handling of the very large amount of 
messages transmitted from the ever 
increasing number of ships fitted with 
wireless telegraphy. A considerable ad- 
vantage would be obtained by the utiliza- 
tion of a third and longer wave to be 
employed exclusively for communication 
over long distances. 

In regard to the high-power transatlan- 
tic stations, the facility with which inter- 
ference has been prevented has to some 
extent exceeded my expectations. At the 
receiving station situated at a distance 
of only 8 miles from the powerful sender 
at Clifden, during a recent demonstration 
arranged for the Admiralty, messages 
could be received from Glace Bay with- 
out any interference from Clifden when 
this latter station was transmitting at 
full power on a wave-length differing 
only 25 per cent. from the wave radiated 
from Glace Bay, the ratio between the 
maximum recorded range of Clifden and 
8 miles being in the proportion of 750 to 1. 

Arrangements are being made to per- 
manently send and receive simultane- 
ously at these stations, which, when com- 
pleted, will constitute in effect the duplex- 
ing of radiotelegraphic communication 
between Ireland and Canada. 

The result which I have last referred 
to also goes to show that it would be 
practicable to operate at one time, on 
slightly different wave-lengths, a great 
number of long-distance stations situated 
in England and Ireland without danger of 
mutual interference. 

The extended use of wireless telegraphy 
is principally dependent on the ease with 
which a number of stations can be effi- 
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ciently worked in the vicinity of each 
other. 

Considering that the wave-lengths at 
present in use range from 200 to 23,000 
ft., and moreover that wave group tuning 
and directive systems are now available, 
it is not difficult to foresee that this com- 
paratively new method of communication 
is destined to fill a position of the greatest 
importance in facilitating communica- 
tion throughout the world. 

Apart from long-distance work, the 
practical value of wireless telegraphy may 
perhaps be divided into two parts: (1) 
when used for transmission over sea and 
(2) when used over land. 

Many countries, including Italy, Can- 
ada and Spain, have already supple- 
mented their ordinary telegraph systems 
by wireless telegraphy installations, but 
some time must pass before this method 
of communication will be very largely 
used for inland purposes in Europe gen- 
erally, owing to the efficient network of 
land lines already existing which render 
further means of communication unneces- 
sary; and therefore it is probable that, 
at any rate for the present, the main use 
of radiotelegraphy will be confined to 
extra-European countries, in some of 
which climatic conditions and other 
causes absolutely prohibit the efficient 
maintenance of land-line telegraphy. A 
proof of this has been afforded by the 
success which has attended the working 
of the stations recently erected in Brazil 
on the upper Amazon. 

By the majority of people the most 
marvelous side of wireless telegraphy is 
perhaps considered to be its use at sea. 
Up to the time of its introduction, ships 
at any appreciable distance from land 
had no means of getting in touch with 
the shore throughout the whole duration 
of their voyage. But those who now 
make long sea journeys are no longer 
cut off from the rest of the world: busi- 
ness men can continue to correspond at 
reasonable rates with their offices in 
America or Europe; ordinary social 
messages can be exchanged between 
passengers and their friends on shore; 
a daily newspaper is published on board 
most of the principal liners, giving the 
chief news of the day. Wireless teleg- 
raphy has on more than one occasion 
proved an invaluable aid to the course of 
justice—a well-known instance of which 
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is the arrest, which took place recently 
through its agency, of a notorious criminal 
when about to land in Canada. 

The chief benefit, however, of radio- 
telegraphy lies in the facility which it 
affords to ships in distress of communi- 
cating their plight to neighboring vessels 
or coast stations; that it is now con- 
sidered indispensable for this reason is 
shown by the fact that several govern- 
ments have passed a law making a wire- 
less-telegraph installation a compulsory 
part of the equipment of all passenger 
boats entering their ports. 


Deaf and Dumb Converse 
DR. LEONARD KEENE HIRSHBERG 

A curious electrical device—called a 
“deaf mute’s telephone’’—has recently 
been designed to enable those who can 
neither speak nor hear to communicate 
rapidly, not only with each other, but 
also with persons more fortunate than 
themselves, but who are not conversant 
with the “finger sign” language. The 
‘phone comprises essentially an electrical 
keyboard, somewhat like that of a type- 
writer, and is also fitted with a ‘‘ universal 
system” arrangement of letters. This 
keyboard is connected by wire with an 
electric signal board, which comprises 
the ‘‘talking machine.” It consists of 
thirty-six incandescent light globes, each 
with a large letter of the alphabet or 
one of the nine numerals painted on the 
end of the bulb. The person who wishes 
to ‘‘converse’’ presses the keys, spelling 
out the words as on a typewrifer, the 
person at the other end reads the 
letters as they flash on the lamps. The 
keys descend on points of contact in the 
same manner as do the printing type- 
writer telegraph machines. This does 
away with any false or lost motion, and 
insures perfect contacts. The keyboard, 
however, can be operated as quickly by 
an expert as an ordinary typewriter, and 
the letters and numerals can be read as 
quickly as they can be flashed out. Thus 
persons familiar with an ordinary uni- 
versal keyboard could readily operate 
this device, and with a little practice could 
become expert at it. The device is also 
useful for silent signalling and conversa- 
tion between two people of normal facul- 
ties who desire to keep their conversation 
secret. It is adaptable to code work, and 
might be valuablein secret communication. 
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MANUFACTURE OF AUTOMOBILE ENGINE CYLINDERS 


GEO. F. 


The cylinders are cast in sand molds 
singly, although some makes embody the 
“en bloc” type of motor in which all 
cylinders are cast together forming one 
block. From the foundry, the rough 
castings are removed to a cleaning room 
where all vestiges of sand are carefully 
removed and the rough places, called 
“fins,” resulting from imperfections in 
the mold, are ground off by an abrasive 
wheel of coarse grit attached to a small 
electric ‘‘hand motor.” The cylinder is 
then bored out, reamed and otherwise 
machined until the hole has approached 
to within seven thousandths to eleven 
thousandths of an inch of size, leaving on 


an average of nine thousandths of an inch 
to be removed by grinding. Heald 
Cylinder Grinding Machines are largely 
used which employ the high speed abra- 
sive wheels and put the finishing touch 
to the “heart” of the motor car, as it 
can truthfully be called. 

A battery of five of these machines is 
in constant operation at the factory 
visited by the writer and produce on an 
average of 250 cylinders a day. 

A steady shower of sparks where abra- 
sive meets iron, bearing striking semblance 
to the fiery tail of a comet, bombards 
the sides of the cylinder as the expert 
mechanic manipulates the complicated 
machine to reduce the bore to the desired 
416 in. diameter. So accurately must 
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this work be done that the deviation of a 
mere two thousandths of an inch—the 
thickness of a hair—is all the workman 
is allowed. In other words, the diameter - 
must not vary from the limits of 4% in. 
to 41% plus two thousandths of an inch. 

Each machine is equipped with a water- 
cooling arrangement to continually spray 
the exterior of the cylinder, as the heat 
developed by the rapidly spinning wheel 
must be constantly dissipated or else 
the expansion of the metal will throw 
out the most expert calculations and 
result in an imperfect cylinder. 

The abrasive wheel, which is of some- 
what smaller diameter than the hole to 


be ground, is secured to the end of a high 
speed axle turning within a long, tapering 
spindle which revolves ‘‘off-center’”’—so 
that the entire circumference of the bore 
is touched in one revolution of the spindle. 
At the same time the cylinder moves back 
and forth on a “carriage,” thus providing 
for the entire length of the bore to be 
ground uniformly. 

At first, in ‘‘roughing out,” the carriage 
moves quite rapidly. But as the desired 
diameter is neared, the speed is greatly 
diminished and the final traversal occu- 
pies over a minute and a half. The 
finished cylinder is then removed from 
the machine, touched up where necessary 
with a fine file and dispatched to the 
assembling department. 
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TALES OF LOFTY TUMBLES 


The “irony of life” was strikingly 
illustrated in the newspapers the other 
day when one read, in the same column, 
of a rustic who slipped from a 6-barred 
gate and broke his neck, and of an Italian 
aeronaut who fell 1,000 ft. with his col- 
lapsed balloon with no worse result than 
a sprained ankle. 

It is not long since a French lady, Mme. 
Morel, and her daughter, while climbing 
in the Alps, near Zermatt, fell a distance 
of 1,200 ft. (not much less than a quarter 
of a mile), and, although the mother was 
killed on the spot, her daughter escaped 
with a few bruises. Mr. Whymper, the 
famous mountaineer, had a similarly 
miraculous deliverance from what seemed 
to be certain death when scaling the 
Matterhorn a few years ago. Losing 
his footing, he fell from rock to rock to 
the bottom of a precipitous gully, 100 yd. 
in depth, only to recover his feet with 
no worse damage than a badly cut head. 

While climbing a waterworks tower 240 
ft. high in Chicago not long ago a steeple- 
jack called Sutherland dislodged a loose 
stone and was precipitated to the ground 
from a height of 175 ft., fortunately strik- 
ing the telegraph wires 40 ft. above the 
street and thus breaking his fall. The 
spectators gasped with horror as they 
saw the man drop swiftly to destruction; 
a rush was made to pick up his shattered 
remains, only to discover that he was 
practically unharmed. Not a bone was 
broken, and a week later he was walking 
about as if nothing had happened. 

More remarkable, and, indeed, almost 
incredible, was the experience of Charles 
Woolcot when he was making a parachute 
descent in Venezuela. At a height of 
3,000 ft. Woolcot flung himself off his 
balloon into space, when, to the horror 
of the thousands of onlookers, the para- 
chute failed to open. The man dropped 
like a stone with terrible speed, until, 
when about 200 ft. from the earth, the 
parachute flew open, and at once col- 
lapsed. He was dashed to the ground, 
his right thigh and hip were broken, both 
ankles and knees were badly crushed, 
and his spinal column was dislocated. 
And yet, after a year spent in a hospital, 
Woolcot was restored to soundness of 
limb after surely the most terrible ad- 
venture of which any man has lived to 
tell the story. 


But it is in the history of ballooning 
that one encounters the most renarkable 
cases of sensational drops from the clouds. 
When Mr. Wise, a famous aeronaut of 
seventy year ago, was once making an 
ascent, his balloon exploded at an altitude 
of 13,000 ft., and began to drop swiftly 
to the earth, more than a couple of miles 
below. “The descent at first was rapid,” 
Mr. Wise writes, ‘and accompanied by 
a fearful moaning noise, caused by the 
air rushing through the network and the 
gas escaping from above. In another 
moment I felt a slight shock, and looking 
up to see what caused it, I discovered 
that the balloon was canting over, being 
nicely doubled in, the lower half into the 
upper.” 

The balloon had, in fact, formed itself 
into a parachute; and, oscillating wildly, 
continued its descent until it struck the 
earth violently, throwing the aeronaut 
10 yd. out of his car. “The car had 
turned bottom upwards, and there I 
stood,” says Mr. Wise, “congratulating 
myself, the perspiration rolling down my 
forehead in profusion.” —London Tid Bits. 


How to Test a Silver Solution 

The writer has found the following 
method of determining the metal in a 
silver-plating solution to be a very simple, 
yet accurate, one, says Charles A. Stiehle, 
in The Metal Industry: 

Take 1 oz. of the solution and evapo- 
rate in a porcelain dish over a water or 
sand bath to dryness; then put into a 
small size clay crucible, about 3 in. high, 
adding at the same time a few penny- 
weights of pearl or soda ash. Now put 
the crucible into the melting furnace, 
heating slowly at first, so that the con- 
tents do not boil over, then give a good 
heat so that the silver will melt. After 


- taking from the fire and allowing to cool 


break the crucible, when the silver will be 
found as a button in the bottom. Now 
clean the silver from all flux, then weigh, 
and for each grain of silver in the button, 
multiply by 142, the number of ounces 
in the gallon. This will give you the 
amount in grains that the gallon contains. 
For example, the button of silver found 
in the crucible weighs 10 grains, then, 
there being 142 oz. to the gallon, the 
gallon will contain 10x 142=1,420 gr., 
or 59 1-16 pennyweights of silver. 
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WIRELESS TIME-RECEIVING STATION SUCCESSFULLY ESTABLISHED 
BY KANSAS JEWELER 


To E. L. McDowell, of Arkansas City, 
Kans., belongs the distinction of being 
the first jeweler in this section, if not in 
the United States, to have successfully 
established at his place of business a wire- 
less time-receiving station. Those of 


- the trade who attended the conventions 


of the state associations last summer will 
recall the interesting address delivered 
by H. E. Duncan, of the Waltham Watch 
Company, on the then new and interesting 
subject of wireless time service. Mr. 
McDowell, who believes in the education- 
al value of attendance at conventions, was 
present at the annual meeting of the 
national association in Kansas City when 
Mr. Duncan explained the possibilities 
of this new service. With a mind alert 
to new ideas in his line, Mr. McDowell 
listened attentively, and at once con- 
sidered the feasibility of establishing 
such a station at his store. He forthwith 
consulted with one of the wire chiefs at 
the local Atchison, Topeka and Santa Fe 
relay office in his city, and together they 
planned the erection of the station. 

The aerial poles are 42 ft. high, ich 
composed of three sections of galvanized 
iron pipe. The bottom section is a length 
of 2-in. pipe, the middle 1% in. and the 
top section 114-in. pipe, mounted on 
insulators. The small pipe is slid inside 
the larger one 15 in. and drilled, and two 
bolts are put through them. A five-way 


piece is used for the guy wires and top 
and bottom pipe. An ordinary glass 
insulator is put on the top of the poles. 

Each pole is guyed with three heavily- 
insulated wires, anchored to nearby 
buildings. A 2-in. pulley was secured 
near the top of each pole for elevating 
and lowering the spreaders of the aerial 
and 80 ft. of 3% in. sash cord was run 
through each of these pulleys. 

The aerial consists of six No. 12 alumi- 
num wires, 70 ft. long, fastened 18 in. 
apart to bamboo spreaders 9 ft. long. 
Each wire is insulated from the spreaders 
by two insulators at each end. The wires 
are then all connected by a wire across 
the ends. Mr. McDowell is not certain 
that it is necessary to have the lead-in 
wire attached to each of the six serial 
wires. Two, he thinks, attached to each 
outside wire might answer, though he 
states that he got no results till he con- 
nected all six wires by cross wires at both 
ends as shown on aerial. The lead-in 
wire is made by dropping a wire from each 
aerial wire to a point 5 ft. below the 
spreaders, where they are bunched and 
connected to a No. 10 weather-proof 
copper wire, which leads to a 100-ampere 
lightning switch, which is grounded just 
outside the store. From the switch the 
wire is carried through a porcelain tube 
into the store, to the instruments. These 
are a Blitzen receiving set, as shown at 
Kansas City. 

The lead-in wire is 85 ft. long, and for 
ground No. 10 water-proof copper wire 
40 ft. long is clamped to a water-pipe 
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under the floor. All connections, includ- 
ing aluminum wires in the aerial, are 
soldered. The total height of aerial is 
70 ft. from the earth and 40 ft. above the 
roof of the building. The station com- 
plete has cost just $125, covering labor 
and everything. 

Mr. McDowell first received the time 
on November 24, 1912, and has received 
it in a very satisfactory manner since 
that date. Quite a little difficulty was 
experienced at first, owing to interference, 
as Mr. McDowell informs us that 
he has telegraph, telephone, electric 
light and street car wires all running very 
near the point at which he was compelled 
to erect his aerial; but after soldering the 
aerial wires and putting wires across the 
end, he obtained the desired results. 
He also had trouble with the ferron de- 
tector, which came with the set, and sub- 
stituted a silicon detector, using a brass 
point on the sensitive silicon mineral, 
and met with good success almost at 
once. 

The signals now come in clear and dis- 
tinct every morning at 11 o’clock and are 
signed NAH (Brooklyn Navy Yard). 
He has also heard GO (Chicago), GV 
(Galveston), Holland, Mich., and many 
of the steamers on the Gulf of Mexico, 
and can find at any hour of the day many 
different stations working, as the Blitzen 
receiving set gives great selectivity, 
especially in tuning out all unwanted 
stations when the time starts. He also 
caught New Orleans, and thinks he caught 
Arlington, but is not sure of the latter. 
It is quite remarkable considering the 
distance that the Brooklyn Navy Yard 
signals are clearest of all. 

During a recent heavy storm, the sleet 
and ice so weighed the wires of the aerial 
that four of the six were broken. It was 
Mr. McDowell’s intention to replace 
these aluminum wires with No. 14 phos- 
phor-bronze in order to secure greater 
strength. In the interval, before the 
arrival of the latter, however, he patched 
the aluminum wires and the results ob- 
tained were better and clearer than ever. 
He still recommends phosphor-bronze, 
however, because of its greater strength 
and because it is easier to solder. 

The bamboo spreaders referred to above 
are the pieces on which rugs are rolled 
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when new, and can be obtained at any 
carpet store. They should be shellacked 
and the ends filled with wax. He ob- 
tained from the electric company round 
porcelain insulators of the desired size, 
one wire passing around and the other 
through the insulator. The glass in- 
sulators placed on the tops of the poles 
he obtained from the telegraph company. 

The satisfactory results obtained by 
Mr. McDowell have naturally increased 
his enthusiasm, and he expressed his 
willingness to give any assistance he can 
to his brother jewelers who wish to install 
a similar time service. It should be kept 
in mind that the novelty, mysterious 
character, and absolute accuracy of this 
service create unusual curiosity in the 
public, and thus the service becomes a 
powerful advertisement as well as an 
institution which the entire locality must 
appreciate. Mr. McDowell says: ‘The 
advertising I have had out of the wireless 
is worth all it has cost to install. With 
the Seth Thomas tower clock, a Hawana 
regulator, and a wireless to receive the 
time by each day, we are authority for 
time in this locality. 

Arlington, the new government ob- 
servatory, is located near Washington, 
D.C., and from this very powerful ob- 
servatory it is expected that time can be 
distributed to vast distances. It is cal- 
culated that wireless waves travel at a 
speed which would enable them to make 
nine circuits of the globe in one second 
and, therefore, the elapsed time between 
the sending and the receiving is such an 
infinitesimal amount that it is not worth 
reckoning. The waves when sent from 
Washington are 414 miles in length. 
Some time ago The South Bend Watch 
Company installed a wireless station to 
get the correct time direct from Arling- 
ton, South Bend being 543 miles from the 
distributing station —The Keystone. 


To Remove Verdigris 

Mix in an enware jar one part 
common sulphuric acid with two parts of 
nitric acid. Dip (brass or copper) 
articles in mixture, and wash in clean 
water. Dry in warm sawdust. If metal 
is greasy, wash previously in caustic 
potash. Keep clear of the fumes from 
the acid. 
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MAKING A SMALL WHEEL PATTERN 
H. MUNCASTER 


Some time ago the writer was in want 
of a small flywheel, and not caring for 
any of the designs on the market, decided 
to make a pattern for a suitable wheel. 
From former experience he judged that 
the making of an actual pattern in wood 
would be a very trying task, and not at 
all times satisfactory, such a pattern 
being fragile, and also liable to warp 
with damp or heat. The method adopted 
was so successful, and is so full of possi- 
bilities, that it is offered to readers, says 
The Model Engineer, in the hope that 
it may prove equally serviceable. 

The wheel required was to be 4 in. in 
diameter by 1 in. wide on face, with five 
flat tapering arms, as shown in Fig. 1. 
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Two pieces 6 in. long were sawed off a 
piece of 6 in. wide by 13% in. flooring 
board, and roughly planed, back and 
front. These were mounted (in turn) 
on the faceplate of the lathe by means of 
wood screws through the slots in the face- 
plate, a washer being put on each screw 
to give a suitable bearing for the head. 
No other tool than a 14 in. wide joiner’s 
chisel was available, but this proved 
quite suitable, and the wood was faced 
by the aid of this and a 4 in. hand turner’s 
rest. After facing, an annular groove 
representing half of the rim, plus the 
half thickness of arm, was cut into the 
face (see A, Fig. 2). The middle was 
then cut away a depth equal to the thick- 


ness of the arm, and, finally, a 34 in. 
hole was cut in the center to form the 
boss of the wheel. The second portion 
was mounted in a similar manner and 
turned to suit the faces (see B, Fig. 2), 
being complementary to the first part, as 
shown on sketch, the hole in the center 
being cut right through the wood. The 
isometrical views of these are shown in 
Figs. 3and 4. The arms were then drawn 
in pencil on the piece b, and cut out to 
the required depth, the outer portion 
having been cut back previously in the 
lathe %6 in., to allow of this being done 
conveniently, the turned portions form- 
ing a capital means of gauging the depth 
for cutting the arms. The whole of the 


work only occupied about three-quarters 
of an hour. 

The two parts were then put together 
as shown in Fig. 5, arranged so that the 
grain of the wood should cross in the 
different pieces. A 34 in. diameter 
mandrel was put through the hole to 
keep the two parts of the mold central, 
and a stout wood screw put in at each 
corner to hold them together, a hole 
being first bored through to the rim to 
allow the air to escape when pouring the 
metal. The mold was thus completed 
and ready for the metal. 

The kitchen fire was then stirred up to 
make it burn brightly. Having no melt- 
ing-pot for our metal, the stove shovel 
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was requisitioned, and as it was moder- 
ately deep, was quite suitable for the 
work, it being only necessary to keep 
the edge at a, Fig. 6, a little above the 
level. About 11% lbs. of good solder, 
containing a large percentage of tin, was 
used, and about a thimbleful of anti- 
mony. The shovel was placed on the 
fire and the solder melted, then the anti- 
mony added, the whole being carefully 
stirred before pouring. The mold should 
be set so that the vent hole is slightly 
higher than any part of the casting; a 
penny piece was about the right packing 
when the mold was set on a level surface. 
The metal was poured from the corner of 
the shovel into the center hole (the man- 
drel, of course, having been withdrawn 
after the parts were screwed together), 
keeping a steady stream until the metal 
showed at the vent hole. The metal 
seemed to shrink to some extent in cast- 
ing, and a little more metal was added. 
A piece of 14 in. rod was warmed, and 
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-worked into the hole until the whole had 


set. After about half an hour the casting 
was taken from the mold, chucked in the 
lathe, and turned up, making a beautiful 
job, perfectly true and clean, and quite 
hard enough for use as a pattern. 

There may be some risk of the metal’s 
escaping from the mold if the faces do not 
quite touch. This can, however, easily be 
remedied by daubing clay round the out- , 
side, or by placing the mold in a box and 
packing damp sand or garden soil aroundit. 

Many uses for this method may be 
suggested, as the making of patterns for 
boiler ends, cylinder covers, blanks for 
gear wheels, etc., and the pattern can 
be melted up when used, if not likely to 
be again required. 

It should be kept in mind that a pat- 
tern must be at least 1% in. per foot longer 
than the required casting, and should 
allow a reasonable amount for any ma- 
chining that may be necessary to the 
casting.—Model Engineer and Electrician. 


STORAGE BATTERY HELPS 
S. FRED PILGRIM 


The following article is intended for 
any one who has anything to do with 
storage cells, and will be especially wel- 
come by commercial operators on ship- 
board. 

When the voltage of the cells falls 
below 1.75 volts, it is time to recharge 
them. They should not be exhausted 
to a lower voltage than this, because by so 
doing the battery deteriorates very rapidly. 
Never allow cells to stand discharged. 

If, when charging, the tempcrature 
of the cells becomes over 100 degrees 
F., stop the charging until the cells cool 
again. This heating may be due to too 
much sediment in the cells; if this is the 
case, the cells should be taken apart, the 
old electrolyte removed, the plates and 
holder washed out, and the cell refilled 
again. New electrolyte may be made 
by mixing one part of pure sulphuric 
acid to 44% parts distilled water. Pour 
acid into water when mixing. A lead or 
lead-lined vessel is best for mixing the 
solution. The specific gravity of the 
electrolyte should be 1.210, as shown 
by a hydrometer. If the electrolyte in 
the cells becomes evaporated, distilled 
water should be added till it is again up 
about an inch above the plates. 


When charged, the voltage of each cell 
should be about 24% volts. After the 
voltage is first brought up to the stand- 
ard, it will be found that it drops con- 
siderably, so after the first charge allow 
the cells to stand about an hour; reduce 
the charging current to about half what 
it was, and again allow the cells to come 
to about 21% volts per cell. Generally, 
the manufacturers of the batteries give 
the rate at which the cells should be 
charged; but if not, it will usually be about 
five amperes. Eight hours should be 
taken in charging if the cell has been 
fully discharged. 

It is not advisable to recharge a bat- 
tery until its charge (not voltage) is at 
least one half expended, and the length of 
charge given it, if only partly exhausted, 
should be in proportion to the fraction of 
the charge which it is estimated to have 
used. If no voltmeter is on hand, a 
very good means to tell when the cells 
are charged is to remove the caps from 
them and watch the charge until the 
electrolyte bubbles freely, then let them 
charge for about 14 hour longer. If 
the character or the specific gravity of 
of the electrolyte is correct, the voltage 
will then be about 21% volts. 
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A PRACTICAL TESLA COIL 
J. PIKE 


Many possessors of spark coils may 
be interested in a Tesla coil which I have 
made recently. The coil is for the pur- 
pose of producing high-frequency effluxes 
and various experiments for the amuse- 
ment of one’s friends—after the manner 
dear to the heart of the amateur elec- 
trican. For reasons stated further on, 
no photograph has been made of the 
completed coil, but details of the con- 
struction are here given. 

The coil consists of a primary of a few 
turns of thick wire, or, in this case, of 


for use with enclosed arc lamps; it meas- 
ures 7 x 43 in., and the diameter of the 
primary was arrived at by taking, ap- 
proximately, 3 to 2 as the ratio to deter- 
mine the amount of insulation between 
the one coil and the other. The glass 
chimney being nearly 41% in. in diameter, 
I thought 61% in. would be a suitable 
diameter for the primary, therefore had 
turned two wood discs 1 in. thick and 
5¥% in. in diameter, and these, being 
properly centered, were then drilled 
through to a size equivalent to a stout 


Fig. 1. 


copper strip, 382 in. section and 3 in. 
wide, and a secondary of a few hundred 
turns of fine wire placed inside the pri- 
mary, the whole immersed in boiled oil, 
therefore enclosed within a box, which 
must, of course, be quite oil-tight. 

In the first figure will be seen the 
method of building up the primary, and 
here I may say that an endeavor has 
been made to utilize material which 1s 
at hand, or at the least readily obtainable. 
For instance, the secondary is wound 
upon a cylinder which may be glass or 
ebonite. Now a perfectly straight-sided 
glass jar (about 4 in. in diameter and 
8 or 9 in. long) can be obtained anywhere, 
and serves the purpose. For this coil 
I used a glass chimney such as is supplied 


Showing Method of Building Up the Primary 


broom shank. The two discs being 
placed parallel and about 6 in. apart, 
strips of wood, 1% in. section and about 
6 in. in length, were nailed to the edges, 
as seen in the figure; these 1% in. strips, 
plus the diameter of the discs, bring the 
turns of copper to an even 614 in. At 
two opposite sides are two ebonite or 
vulcanized fiber rods, 9x 1% in. section, 
the wood rods being spaced between 
them, all being rather lightly attached 
with screws, or nails, partially put in, 
to facilitate removal after the winding. 

The skeleton drum or cage is then set 
up on two strong supports, as shown in 
the figure. 

As it is requisite that the winding 
should be centrally over the secondary, 
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we must measure carefully the starting- 
point from which to lay down the strip. 
The eight turns take up about 4 in.; 
therefore, if we place a foot-rule over one 
of the fiber supports and make a mark at 
2% in., and at each 1% in. until we arrive 
at 214 in. from the further end, the spaces 
will be about right. Then upon the 
opposite fiber support we make similar 
marks, but start at 23g in. This is, of 
course, essential, because the primary is 
wound as a spiral, with \% in. space be- 
tween each two turns, and this result is 
achieved by fastening the commencing 
end (leaving 8 in. or so free) at the side 
of the 21% in. mark, ‘then at the 234 in. 
mark on the opposite fiber rod, when, 
arriving at the full turn, we find the strip 
falls naturally at the 3 in. mark. The 
copper must be secured to the fiber sup- 
ports with brass screws, and, for the most 
part, two will be required in each case. 
With a little assistance the copper is easily 
pressed and bent into place, and screws 
may be put in as the work proceeds. 

The eight turns having been put down, 
we finish by leaving a spare 8 in. or so 
for connections, and proceed—if this has 
not been done before—to put in the two 
screws requisite to properly secure the 
turns. ese screw heads should be 
neatly flush with the copper or filed 
smooth, and the part then covered with, 
say, Chatterton’s cement, this merely to 
cover over any sharp edges or points left 
in the filing, which otherwise might 
facilitate sparking between the primary 
and secondary. ‘This done, the wood and 
fiber supports may be unscrewed or the 
nails withdrawn, so that the frame may be 
detached, leaving the spiral properly 
shaped, as in the figure. If necessary, 
and to strengthen the structure, shorter 
(4 in.) pieces of ebonite or fiber may be 
put on at additional points—one may be 
seen in the photograph. 

To wind the secondary, the glass 
chimney is first fitted with two hardwood 
an or plugs, with a neat rounded flange, 

ich should come close up to the glass. 
These plugs are also to be carefully 
centered and an ebonite rod passed 
through them (9 in. in length, but any 
convenient size). Before fixing the plugs 
the latter should have holes made in them 
in at least two places, so that the oil may 
find easy access to the interior. This 
done, the plugs may be put in position 


with seccotine, the ebonite rod inserted 
and fixed in like manner. 

We require now to mount the cylinder 
—for winding—in another stand, which 
should be just high enough for comfort- 
able working and to admit of a spool of 
thread and a bobbin of wire (No. 38 
S.W.G. cotton-covered) being placed 
beneath. Fig. 2 is a photograph of the 
secondary on completion of the winding. 
One layer only is put on, and each turn 
is spaced from its neighbor by a turn of 
the thread. The figure shows an ex- 
temporized driving wheel at the side, but 
this is not much use in practice, it being 
better and much easier to pay out the 
wire and cotton with one hand and to re- 
volve the drum with the other hand, which 
also will be required to properly align 
the turns. The turns should be fairly 


Fig. 2. 


Showing Method of Winding the 
ndary 
tight, and, of course, even and close. At 
the commencing and finishing ends of the 
drum at least a foot of spare wire should 
be left, secured temporarily by insertion 
into a small cut into the wood flange; then 
a little hot wax secures it permanently. 
Some writers advocate the removal 
of the cotton turns after winding on the 
wire, and also the brushing over with 
shellac varnish of the complete layer; 
neither is necessary, and, above all, I 
should not again shellac varnish the wire 
turns of a coil which is intended to work 
in oil; the varnish prevents the oil’s pene- 
trating the covering of wire, and number- 
less small air-spaces may thus be left, 
to be easily perceived under certain 
circumstances when the coil is worked in 
the dark. 
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Fig. 3. Showing the Primary and Secondary 
Coils mounted in Hardwood Stand 


In Fig. 3 we have the two coils (pri- 
mary and secondary) mounted perma- 
nently in a hardwood stand, ready to 
be placed in the box. Very little de- 
scription is nec here. The wood 
is teak, and the stand—put together with- 
out any nails or screws—is just big 
enough to fit the retaining vessel. When 
making the stand, one of the sides, after 
careful measuring, etc., is fixed and the 
coils put in place; then the other side 
support is put in, being secured with 
seccotine or glue. The fiber supports 
of the primary and the ebonite rod pass- 
ing through the secondary being of equal 
length require no further alteration, but 
may be secured tightly by means of small 
wedges of wood, if necessary. No diffi- 
culty should be experienced in getting 
the secondary in a central position. 

The box to hold this should be very 
neatly made of teak and the corners 
dovetailed; it must, of course, be water- 
or oil-tight, and for this size (10x8x9 
in. inside) be 1 in. thick. The box, being 
guaranteed tight, is improved by a thor- 
ough basting inside with hot paraffin 
wax; in this way we may line the box 
out with a layer of wax 2% in. thick or so, 
and be quite safe against leakage. 

The ends of the primary are brought 
to one side and secured there with bind- 
ing-screw terminals. For the secondary 
I find nothing better than two stout 
ebonite pillars about 5 in. long, solid or 
built up with ebonite tubing; they should 
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be at least 1 in. in diameter, and at the 
top I find it convenient to fit a piece of 
brass tubing capped at one end to form 
a cup, into which—on completion of the 
coil—various accessories can be placed, 
e.g., brass balls, terminals, straight brass 
rods, etc. Fig. 4 shows what is intended. 
A piece of No. 14 copper wire is soldered 
to the bottom of the cup after drilling 
a hole to take one end, and, before fitting 
on the lid or cover, the fine wires from 
the secondary are soldered each to one of 
the wires depending from the pillars. 
Two Leyden jars are provided, and 
they measure 914x4 in., coated inside 
and out to a height of about 34 in. with 
tin-foil, care being taken to get an even 
coating, t.e., to have the foil in optical 
contact with the glass. If possible, the 
inside coating—with the exception of the 
bottom—should be in only two pieces, 
these overlapping; but if necessary, 
three may be used. I presume all our 
readers know how to make a Leyden 
jar, so that no words need be spent over 
the matter beyond stating that the 
desiderata are the even coating inside 
and out, the foil being put on with glue— 
thin, hot, well made, clean, and applied 
with a fine brush, so that it is no more 
than a smear of glue. Being placed in 
a warm, dry atmosphere—more dry than 
warm—the jars will be ready for use in 
a week. The brasswork in use with them 
is for each—a stout brass rod, 14 in. in 
diameter, terminating in a large brass 
ball (114 in.); this ball is carefully drilled 
horizontally to take a smaller rod (fitted 
with short ebonite handles), which in 
turn terminates in a smaller brass rod 
(1 in.). As these balls form the spark 
gap, they should be arranged so that the 
height is the same in each case, and the 
rods should make a good fit, without 
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being tight. In place of the usual caps 
or lids I use ebonite discs—e in. thick, 
cut with dividers to make a good fit 
inside the jars (top end). These discs, 
being drilled through their centers, are 
pushed on to the upright rods so that the 
latter are kept in a vertical position. 
The discs should be within an inch or two 
of the top in each jar. The simplest 
way to secure them in position is to cut 
out of brass tubing collars to make a good 
fit on the rods—two for each. These 
little collars are sawed through on one 
side and given a slight grip between pliers 
to ensure a tight fit. One is pushed over 
the rod to the height requisite, the disc 
is put in place, and the second then 


Fig. 7 


secures it in position. The rods, 
collars, etc., should all be highly polished 
and free from sharp edges, andsoon. At 
the bottom of each rod is fitted with 
solder a piece of thin sheet brass, cut 
cross-wise and bent to fit the bottom of 
the jar. The arms of the cross are about 
lg in. longer than necessary to fit, to 
make room for a small tuft of fine wire 
(a piece of the best silk-covered flexible 
lamp wire will supply this, see Fig. 5). 
Lengths of 1 in. are denuded of covering, 
placed at right angles at each end of the 
cross, the ends then bent over and pressed 


balls, 
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tightly. We get in this way four excel- 
lent contacts in the bottom of each jar. 

The secondary terminals of a spark 
coil—6 in. at least—are connected to 
the inner coatings of the Leyden jars, 
and an adjustable spark gap is arranged 
between them, see Fig. 6. The coil being 
started, one of the jars becomes charged 
with positive and the other with negative 
electricity, and when the e.m.f. is suffi- 
ciently high a spark leaps across the gap. 

The outside coatings of the jars are con- 
nected to the primary (of the Tesla coil), 
and the e.m.f. of the oscillating currents 
is raised by induction, by providing the 
secondary coil of fine wire, which in this 
case is placed inside the primary. Very 
fine brush discharges are produced at the 
terminals of this secondary. 

The discharge between the balls of the 
spark gap appears to the eye as one single 
spark, but it consists actually of a suc- 
cession of extremely rapid electrical oscil- 
lations or waves. As long as the inner 
coating of the jar is charged with positive 
electricity the outer coating must be 
charged with a similar quantity of nega- 
tive electricity. As soon as the spark 
leaps over the charge disappears, but 
on account of the change the outer coating 
becomes positively charged, and this 
again induces a negative charge on the 
inner coating. It has been calculated 
that the sparks follow one another in an 
opposite direction with an interval of 
about one-millionth part of a second, and 
on account of their rapidly oscillating 
character comes the term “high fre- 
quency” currents. Every change of po- 
tential taking place on the inside coatings 
induces a similar change of the same 
intensity, but in an opposite direction, 
on the outer coatings, and these latter 
are connected to the Tesla in the manner 
indicated. 

Another way is to provide a separate 
and adjustable spark gap, and to use 
either one jar only or the two in parallel 
(see Fig. 7). In this case the outer 
coatings of the jars—which may stand 
upon a strip of tin-foil—are connected to 
one of the secondary terminals of the 
spark coil and to one of the primary 
terminals of the Tesla. The inner coat- 
ings are connected to the other secondary 
terminal of spark coil and to one of the 
balls of the spark gap, thence to the re- 
maining primary terminal of the Tesla. 
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The physiological effects from the 
secondary terminals of the Tesla coil will 
be found entirely different from those of 
the spark coil. The latter must always 
be treated with the greatest respect, 
and no one is likely to forget a shock 
from a large coil. Referring to Fig. 7, 
we may say roughly that all that part of 
the apparatus to the right hand must not 
on any account be touched while the 

Spark coil” is at work; always switch off 
the current before attempting any ad- 
Justment of the apparatus. With regard 
to the Tesla coil, however, one need not 
be so particular with the apparatus 
arranged as Fig. 6, as it should be in the 
usual orthodox way for medical use. We 
may take sparks from the Tesla second- 
ary with impunity; that is to say, there 
is no shock whatever. Arranged as in Fig 
7, we do experience slight shocks if the 

nger is approached hesitatingly to 
either of the Tesla secondary pillars; 
but if we take a brass rod in the hand and 
approach it to the pillar, we may take 
big sparks therefrom and feel nothing. 

The current should, however, be always 
switched off before making any fresh 
adjustment of the jars or spark-gap. 

One important modification remains 
to be mentioned, and this is a simple 
method of tuning the apparatus. The 
primary coil, Fig. 3, is made with 
eight turns of copper strip, and, other 
things being equal, this may be, for the 
size, correct; but it is well to have an 
arrangement whereby we may cut out 
two or three of the turns, and this may be 
done by proceeding as follows: 

Premising that the finished coil in its 
case is not particularly ornamental, and 
is therefore not pictured, and nothing 
would be shown thereby to be of any 
value, the reader will imagine a cube of 
about 11 in. each way. The two termi- 
nals of the primary will be on one side and 


those from the secondary on the other, 


taken up through ebonite pillars, as 
described. Now before placing the lid 
or cover in position, the position of the 
primary turns should be carefully meas- 
ured, so that if we drill two, three, or more 
holes in the lid, a copper or brass rod 
thrust through one or other of them will 
make contact with a turn of the copper 
strip. Now imagine one of the wires 
from the outside coatings to be fitted 
with a short piece of brass rod, and in- 
stead of inserting into the binder pro- 
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vided for it, push it through one of the 
holes in the lid, so that seven, six, or five 
only of the turns are used. The rod 
should make a decent fit in the lid, as it 
is required simply to make contact by 
touch. It is not possible in this ap- 
paratus to move the primary, otherwise 
the turns in use should be fairly central 
to the secondary winding, but this 
difficulty may be overcome by making 
holes for each turn and using a similar 
rod for the other wire. In this way we 
could cut out the two end turns, at any 
rate, and thus use six turns, all placed 
centrally over the secondary. Another 
point is to drill these holes diagonally, so 
that the pins or rods may be as far away 
as possible from the secondary pillars. 
Testing the apparatus figured, I found 
no essential difference using six turns or 
eight, as sparks were emitted in profusion 
between the secondary pillars, 8 in. apart. 
The results will largely depend upon 
the efficiency of the induction coil used; 
a coil which gives a long, thin spark, 
even if continuous, is not so good as one 
which gives “fat” sparks. The Leyden 
jars also will modify the results. Care- 
fully made and equal to professional 
work, the output will be very gratifying. 
—The Model Engineer and Electrician. 


Artificial Ebony from Oak 

The blocks of wood are immersed for 
48 hours in a warm saturated solution of 
alum and sprinkled several times with a 
decoction of logwood; smaller pieces 
may also be steeped for a certain length 
of time in the decoction, which is pre- 
pared in the following manner: One 
part of logwood of best quality is boiled 
with 10 parts of water; it is then filtered 
through linen and the liquid evaporated 
at low temperature until its volume is 
reduced by one-half, and to every quart 
of this bath are added 10 to 15 drops of 
a saturated solution of soluble indigo 
entirely neutral in reaction. After hav- 
ing watered the blocks several times with 
this solution, the wood is rubbed with a 
saturated and filtered solution of verdi- 
gris in warm concentrated acetic acid, 
and this operation repeated until a black 
color of the desired intensity is obtained. 
The oak wood dyed after this fashion 
is said to present an aspect similar to 
that of real ebony. The method is obvi- 
ously unwieldy for large surfaces, even 
if satisfactory in_other wavs. 
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OIL AND GAS ENGINE DEVELOPMENT 
JOHN CREEN 


The well-known disadvantages of the 
caloric, or “hot-air,” engines have been 
largely overcome by the late improve- 
ments in gas and oil engines. These 
latter have also a much greater efficiency 
than steam engines, especially if efficiency 
is calculated on the basis of the heating 
effect of the fuel required to operate a 
steam engine, with that necessary to 
operate a gas motor of the same horse- 
power. Ina simple gas engine a mixture 
of inflammable gas and air fills a portion 
of the cylinder in which the piston moves, 
and when this is ignited (by electric spark 
or otherwise), it explodes and propels 
the piston with corresponding force to 
the opposite end of the cylinder; then 
by the action of the fly-wheel or balance- 
wheel the piston returns, partially taking 
in another charge of gas and air, which, 
by exploding, moves the piston in the 
opposite direction. In other gas engines 
the movements of the piston are so ar- 
ranged that the explosive mixture of gas 
and air is compressed before it is ignited. 

Gasoline, benzine and oil motors are 
operated on the same principle as the 
gas engine, the explosive gas mixture 
being formed by passing air through 
gasoline, which thereby becomes charged 
with the requisite amount of inflammable 
gasoline or benzine vapors, which behave 
in the motor in the very same manner 
as the mixture of gas and air. Such 
liquid fuel motors require about one pint 
of gasoline per horse-power per hour, 
while an engine operated with 4 natural 
gas requires from 12 to 20 cu. ft. of gas 
to produce the same effect, and of illumi- 
nating gas about 10 to 30 per cent. more. 

The development of large gas engine 
units has been going steadily forward 
during the last fifteen or twenty years, 
and probably the first large engine of 
this class was that exhibited by the John 
Cockerel Company at the Paris Exposi- 
tion in 1900. This engine was rated at 
600 h.p. At the present time, 1,500 h.p. 
in each cylinder of the four-stroke-cycle 
type, and 2,000 h.p. in each cylinder of 
the two-stroke-cycle engine, have been 
exhibited at the recent exposition in 
Brussels. This means units of 8,000 h.p. 
of the twin tandem, double-acting type. 
It is understood that at least one company 


is prepared to install gas engine plants 
of large power capacity at a cost not 
exceeding, and in some instances less 
than, that of a corresponding steam tur- 
bine installation. 

Various methods of utilizing the waste 
heat of the gas engine exhaust have been 
attempted from time to time, and the 
demand for such devices has been large. 
In this connection it may be stated that 
the expansion of a gas while propelling 
a piston may be allowed to proceed, while 
the energy imparted to the piston is 
replaced by heat supplied to the expand- 
ing gas from without; the expanding gas 
is kept at the same temperature, and 
therefore it is said that the expansion 
proceeds isothermally. This operation 
may also be reversed and work converted 
into heat by applying the power gained 
by raising the piston, to push the piston 
back, and withdrawing the heat liberated 
by the work of compression as fast as it 
appears, so that the gas is always at 
the same temperature. The heat energy 
of a gas is independent of its volume, 
and the energy of a mixture of gases is 
equal to the sum of the energy of its con- 
stituents. 

Several schemes for utilizing the waste 
heat from the gas engine are at present 
commercially in use, but according to 
recent opinions the most efficient method 
of using the exhaust is through a combina- 
tion of gas and steam engines. Present 
practice indicates that about 3 lbs. of 
steam are generated per brake horse- 
power hour, by means of boilers heated 
by the exhaust. According to Mr. A. L. 
Chorlton, the use of exhaust boilers with 
efficient steam engines, and specially- 
designed gas engines of the two-cycle 
type, will effect marked thermal econo- 
mies and reduce the initial cost per horse- 
power of the installation. One of the 
technical journals states that Mr. Chorl- 
ton shows by numerical examples the 
possibilities of such an engine, first ex- 
amining the case of the addition of a 
steam end to a normal economical gas 
engine. He assumes a standard engine 
to use 9,500 British thermal units per 
brake horse-power hour. As the engine 
is ordinarily arranged with jacket feed 
to the boilers, one may take 40 per cent. 
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of this heat to be recoverable. From this 
at 80 per cent. efficiency of conversion, 
at 100 lb. pressure, there would be re- 
covered about 24% lb. of steam per brake 
horse-power hour. This amount of steam 
in an ordinary simple steam engine would 
not give more than 10 to 12 per cent. of 
the main engine power, a return that 
scarcely justifies the first cost of the steam 
cylinder; consequently no development 
has taken place in this direction. en, 
however, one deals with a special com- 
bined compound engine, each part of 
which is made in the way most suitable 
for the purpose required, a very different 
result is obtained. In order to reduce 
the cost of the gas engine part, the com- 
pression would be lowered, and, with the 
ignition retarded, a much lower maximum 
pressure and temperature would result; 
the total British thermal heat units used 
would go up to about 12,000, but more 
would be rejected to the exhaust, and 
with a special arrangement of boiler, 
economizer pipes, superheaters in ex- 
haust, etc., 50 per cent. of the waste 
should be recoverable. There should 
be obtained from this 4 lbs. of steam per 
brake horse-power hour. The steam 
cylinder used would be similar in type 
to that of the two-cycle engine—that is, 
with no exhaust valves. The unidirec- 
tional flow-engine of this type has been 
largely adopted in Germany with very 
economical results. The jacketing of 
the ends can be accomplished by exhaust 
gas. For small engines of this type it is 
safe to assume a steam consumption of 
12 lbs. per brake horse-power hour; a 
consumption of 10 lbs. has been obtained 
in actual practice. 

Although the steam turbine has to a 
certain extent superseded the recipro- 
cating steam engine for the generation 
of electricity in central-station work, 
and will probably hold the field for some 
time to come, it is interesting to note that 
the Diesel engine, owing to its great 
success in small-station work, is now 
looked upon seriously as a possible rival 
to the steam turbine. 

In a paper recently read before the 
Municipal Electrical Association at 
Brighton, England, the relative cost of 
a 10,000 k.w. installation for steam tur- 
bines, gas producers and engines, and 
Diesel engines was discussed at length, 
the author proposing the use of seven 
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sets each of 1,450 k.w. capacity. His 
figures on operating expenses, etc., are 
decidedly in favor of the Diesel engine. 
Attention was also called to the very 
economical use of these engines as a 
substitute for substation converting ma- 
chinery, and such stations are already 
in Operation, and others in course of con- 
struction in London. 

The Diesel engine is somewhat of a 
cross between a hot-air and oil engine, 
and is based on the principle that the air 
portion of the explosive gas mixture is 
compressed and incidentally heated by 
the motor before the oil or other liquid 
fuel is introduced, thereby causing the 
required ignition under conditions which 
are claimed to insure a higher efficiency 
of the fuel than any other motor. 

It is also noteworthy, in connection with 
the Diesel engine and its development, to 
refer to its rapid increase in size and 
power. Engines of a few hundred horse- 
power have become common in Europe. 
In many electric stations in Switzerland, 
Diesel engine units of 2,000 h.p. are 
at present in use; and it has been recently | 
stated that the development of the large 
size Diesel engine has been so successful 
that it will not be long before 1,000 h.p. 
developed in one cylinder will be nothing 
extraordi : 

One company of world-wide reputation 
is at present considering more than 2,000 
h.p. in a single cylinder of the Diesel 
engine. It is stated that engines of this 
type, with four cylinders, developing 
1,000 h.p. each, can be made as light as 
the corresponding triple-expansion steam 
engine. Further, the weight of such 
engines compares favorably with that of 
the corresponding turbines and boilers; 
and it is on record that a 1,000 h.p. in- 
stallation of this type weighed only 187 
lb. per horse-power, as against 180 lb. 
for a steam turbine and boiler installation. 

Perhaps one of the most interesting 
features of the Diesel engine development 
is its application to marine propulsion 
for almost all types of vessels and sub- 
marine craft; and it is now being used 
by many of the principal navies of the 
world for the latter, while designs are 
now under way for comparatively large 
engines for torpedo boats, destroyers, etc. 
Russia is credited with at least four 
freight vessels of 1,000 h.p. and two 14- 
knot gunboats of the same horse-power 
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rating. In December, 1911, two vessels, 
nearly 400 ft. long and of 7,000 tons 
capacity, each fitted with Diesel engines 
of 2,500 h.p., and with two auxiliary 
Diesel engines of 500 h.p., were tried 
out in European waters. 

An interesting comparison will shortly 
be placed before the public by the British 
Admiralty, which is preparing to try 
out, side by side in a twin screw cruiser, 
a steam engine and a Diesel engine of 
6,000 h.p. each. A destroyer recently 
ordered by the British Admiralty will 
have on each shaft a steam turbine and a 
Diesel engine. The plan is to operate 
the turbines when high speeds are re- 
quired, but under cruising conditions, 
when the speeds are low, owing to the 
poor economy of the steam turbines, the 
Diesel engines will be used. The com- 
bined economy from this arrangement 
will be exceedingly interesting. 

In the foregoing connection, a brief 
reference ought to be made to the maiden 
voyage of Motor Ocean Liner Selandia. 
This is the first cargo and passenger 
vessel which has made so long a round 
voyage (21,500 miles) entirely independ- 
ent of the use of steam power. In spite 
of the fact that the vessel embodies many 
new principles, and was strange to its 
engineers, only one slight adjustment of 
the exhaust valves, involving a fifteen- 
minutes’ stop for the engines, was found 
necessary during the entire trip. In all 
matters of fuel consumption, ease of 
manouvering, and general behavior, the 
engines far exceeded expectations. Very 
few alterations in design are suggested 
by the experience of the engineers on the 
maiden trip, and these relate chiefly to 
the heat radiated from the exhaust, 
which affected the temperature of the 
engine room. The trouble has been 
corrected on the Selandia by the installa- 
tion of supplementary fans and ventila- 
tors, and will be avoided in future boats, 
by the natural cooling of the exhaust 
chambers above deck. The fuel con- 
sumption fell considerably below that 
estimated by the builders; on the home 
voyage the Selandia averaged ten nautical 
miles per hour on a consumption of 8.5 
tons of oil a day, and a charge of Bornean 
oil, taken on board at Singapore, is ex- 
pected to be sufficient for the round 
journey. The owners find that suitable 
oil can be purchased at much more reason- 
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able rates at Singapore than in any Euro- 
pean port. The opening up of all gears 
and bearings at Copenhagen on the com- 
pletion of the voyage, and the inspection 
by Lloyd’s representatives at that port, 
showed that everything was in perfect 
order, and that no parts had suffered 
undue strain. The temperature of the 
water cooling the cylinders at no time 
exceeded 40.6 degrees Centigrade, al- 
though 53 degrees had been previously 
established as a working maximum. 
Although.steam engines probably will 
not be rapidly displaced in the larger 
ocean-going craft, yet the crude oil engine 
seems to be especially adapted to a great 
number of services in marine propulsion. 
The quantity of fuel needed approximates 
a third of that required for the steam 
engine, hence the radius of action for a 
given weight of fuel is greatly increased; 
further, the boilers can be eliminated, 
and the space utilized for carrying cargo. 


A Workshop Lighting Hint 
A correspondent of the American 
Machinist says: “I find that there is no 
handier way of hanging an incandescent 
lamp, either for use on a machine or vise, 
than the one shown in the accompanying 


sketch. Simply take the stick of an old 
spring window blind, cut it to a suitable 


Method of Hanging an Incandescent 
Lamp in Workshop 


length, and attach it to the ceiling or any 
place directly above the spot where the 
lamp is to be used. Attach it to a stout 
cord, as shown in the sketch. Tie this 
cord to the lamp cord, and you have your 
light just where you want it when in use, 
and out of the way when not in use.” 
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GEAR WHEELS AND GEARING SIMPLY EXPLAINED—Part III 
ALFRED W. MARSHALL M.I.MECH.E., A.M.I.E.E. 


When the shafts between which the 
rotation is to be transmitted are not 
parallel to one another, conical toothed 
wheels, called bevel wheels, may be 
used. They have peculiarities, and are 
difficult to construct so that they will 
work properly together, maintaining the 
relative velocities of the shafts. If the 

are at right angles and the wheels 
are of equal size, they are then often 
called miter wheels. When planning a 
pair or train of bevel wheels the first 
step is to imagine them as cones with 
smooth surfaces rolling against each 
other and transmitting the motion by 
frictional contact, Fig. 27. The rel- 
ative velocity of cone W to cone P will 
depend upon the diameter AA of cone 
W to the diameter BB of cone P. If 
these diameters are equal, cone P will 
make one revolution for each revolution 
of cone W. If any other diameters 
which are in contact, such as CC, DD, are 
selected, they will’ be in the same pro- 
Portion to one another as the large 
diameter AA isto BB. We can imagine 
a series of such pairs of diameters between 
the bases and points of the cones, and 
each pair will bear the same proportion 
to one another. The entire surfaces, 
therefore, of the two cones, roll together 
with the proportional velocity of the 
large circles AA, BB, and the entire 


Fig.27 


Fig. 28 


surface of each cone forms a pitch sur- 
face of that cone. We could thus 
correctly select any pair of diameters 
upon which to form the pitch circles of 
the cones. In practice the circles formed 
upon the largest diameters AA and BB 
are selected as the pitch circles. To 
drive one shaft by the other at any rel- 
ative number of revolutions you should 
thus make the sizes of the circles forming 
the bases of the cones in proportion to 
the desired relation between the rev- 
olutions of the shafts. Thus, if shaft 
B is to make one complete revolution 
while shaft A makes one revolution, 
you should design the base AA of cone 
W so that it has a diameter equal to the 
base BB of cone P; if shaft B is to make 
one revolution while shaft A makes 
two revolutions, the base of cone P 
should be designed with a diameter twice 
as large as the diameter of the base of 
cone W, Fig. 28; and so on. The bases 
of the cones are equivalent to the pitch 
circles of flat gear wheels, and the shafts 
which they connect will rotate with 
relative velocities proportional to the 
diameters of the bases of the cones. In 
these explanations it is assumed that. the 
axes of the shafts intersect. This is the 
condition usually met with in practice. 
Such a pair of cones, made of wood, 
metal, or other material, will transmit 
the motion of one shaft to the other by 
contact friction between the surfaces. 
If they are large in proportion to the 
amount of power to be transmitted and 
conditions of working are favorable, 
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the friction may be sufficient and no 
slipping occur. To prevent slip, teeth 
may be provided, as in the case of flat 
gear-wheels. This introduces a difficulty, 
as the teeth and spaces must be conical 
and follow the shape of the pitch surfaces 
of the cones. For example, if we con- 
struct teeth of similar shape and char- 
acter to those used for flat wheels, they 
must be made to taper from the base to 
the point of the cone, as indicated by 
the shaded surfaces, Fig. 29. If they 
are made of uniform height and thick- 
ness, or of less angle of taper than would 
terminate in the point of intersection of 
the pitch cones, they could not work 
together, but would foul and break off if 
sufficient power was applied to drive the 
shafts. Every part of the surface of 
each tooth—the faces and flanks as well 


Fig. 29 


as the tops—must be conical, the taper 
coming to a point at the intersection 
point of the pitch cones. The teeth, if 
properly made, will, therefore, become 
very thin at the parts which are near to 
the points of the pitch cones, finally 
vanishing away. Only a portion of the 
length is of practical use, and bevel 
wheels are never made to the complete 
theoretical extent of the pitch cones, the 
breadth is usually made equal to one- 
third the distance D, Fig. 30. Each 
wheel thus becomes a truncated cone, 
but is actually part of a complete cone, 
as indicated by the dotted lines, Fig. 30. 


In the latter case the size of the wheels 
is limited by the distance between the 
shafts, but when the shafts are at an 
angle the wheels may be of any siz 
within the limits of the space of the 
machine or the surroundings of the 
shafts. For example, in Fig. 31 the 
shafts A and B are to be connected by 
the wheels so that they rotate with equal 
velocities. Wheels of size CC may be 
used, or of size DD, or any intermediate 
size, without affecting the relative speed 
of the shafts. Both pairs of wheels 
could be used simultaneously, because 
all bevel wheels on either shaft having 
pitch surfaces meeting on the line of the 
two cones, indicated by the dotted lines, 


This principle of rolling cones permits # 


considerable latitude in selecting the 


size of the wheels, and in this respect the 
problem differs from that of connecting 
two parallel shafts by flat spur wheels. 
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Fig. 32 


“re really a portion of one large conical 
“wheel, the teeth and pitch surfaces of 
which extend from the point to the base 
of the largest wheel. The principle is 
not affected if the shafts rotate at 
different relative velocities. For ex- 
ample, in Fig. 32 shaft A makes two 
revolutions to one revolution of B. 
The wheels may be of size CC or DD, 
or any other size, provided their pitch 
surfaces form part of the cones indicated 
by the dotted lines. The relative 
numbers of teeth must remain the 
same or be in the same ratio. If Cl 
has 30 teeth and C2 60 teeth, D1 must 
have 30 teeth, and D2 60 teeth, or 
numbers of teeth having a ratio of 1 to 2; 
thus D1 could have 15 and D2 30 teeth, 
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and so on. The sizes of the wheels to 
connect a pair of shafts whoses axes are 
at an angle can therefore be determined 
by matters of convenience and strength 
required to transmit the power. Ob- 
viously a large pair of wheels can have 
teeth of greater size than a smaller pair. 
If the shafts are not at a right angle to 
one another the principle of rolling 
cones is still applicable, if the axes of the 
shafts intersect. Fig. 33 is a diagram 
showing two shafts intersecting at an 
angle of less than 90 deg., and Fig. 34 
shows the shafts intersecting at an angle 
greater than 90 deg. in each instance 
the cones have equal diameters, so that 
the two shafts will rotate at equal 
speeds. The shafts may be made to 
rotate at different speeds by designing 
the cones so that their diameters are of 
corresponding proportions to the speeds, 
as in the case of shafts at a right angle. 
Fig. 35 shows the principle of rolling 
cones applied to an internal gear con- 
necting two shafts SS, which are at an 


Fig. 34 


angle. In this arrangement the wheel 
P must be smaller than the other, as it is 
a pinion working inside an annular 
wheel. . 

The term crown wheel and pinion is 
sometimes given to the gear shown in 
Fig. 36. Correctly speaking crown wheel 
is another name for bevel wheel, and 
the gear shown in Fig. 36 should be 
formed on the principle of rolling cones. 
If the wheel W is made with straight 
teeth and a cylindrical pinion P is used 
to gear with it, the arrangement will not 
work correctly. The wheel may be 
represented by a flat disc W, Fig. 37. 
In fact, its pitch surface would be a 
part of such a disc. The pinion would 
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be represented by a cylinder P, rotating 
in contact with the disc; such a cylinder 
would form the pitch surface of the 
pinion. Obviously all parts of the cir- 
cumference of P must move with the 
same velocity. But all parts of the 
surface of the disc will not move with the 
same velocity. That part represented 
by the dotted circle C will have a much 
greater surface speed than the part 
represented by the dotted circle D. As 
both parts are in contact with the cir- 
cumference of P, the circle D will be 
trying to drive P at a slower speed than 
it is being driven by P. Every part of 
the surface between C and D will, 
therefore, be trying to rotate P at a 
different rate of speed. As P can only 
rotate at one speed at any instant, a 
slipping and grinding’ action must take 
place between the surfaces. If the sur- 
face of the disc is cut away so that only 
a circular ridge is left in contact with P, 
such as would be represented by the 


circle C, this action would be reduced to a 
minimum. The gear shown in Fig. 36 


can be, therefore, made to work if the 


teeth on W have very small breadth, as 
indicated by the sketch, so that they 
make very narrow contact with P. 
Such a wheel can then only transmit or 
receive a very small amount of power 
or its teeth will soon wear away. When 
the diameter of the wheel is great com- 
pared to that of the pinion, the error in 
the shape of the teeth as regards taper 
is small, as indicated by the dotted 
sketch Fig. 36, but it still exists. 

The teeth of bevel wheels are formed 
on the same principle as the teeth of 
flat wheels, but the shapes of the faces 
and flanks are not developed upon the 
actual pitch circles. A section through 
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Fig. 36 


a tooth which would show its actual 
shape would not be in a plane parallel to 
the base of the pitch cone as indicated by 
the teeth shown by Fig. 29, but would be 
in a plane perpendicular to the conical 
pitch surface. The teeth are placed so 
that they are perpendicular to this 
pitch surface; therefore, it would not 
be correct to develop their shape by 
curves generated on the circumferences 
of the pitch circles. They are developed 
upon circles CC of larger diameter, as 
indicated by Fig. 38, the centers and 
radii being found by drawing lines B at 4 
right angle to the pitch surfaces, and 
meeting the centers of the shafts at DD. 
The circles upon which the curves of 
the teeth are formed are then found by 
radii equal to the distance from D to the 
edge of the pitgh circle. The numbers 
of the teeth are calculated with referenc? 
to the pitch circles PP, and not with 
reference to the circles CC. The p! 

is merely applied to the circles CC and 
the teeth shaped by rolling curves, as 1” 
the case of flat wheels, as if CC were the 
true pitch circles, but it is kept the 
same as found by dividing the circum- 
ference of the true pitch circles PP by 
the required numbers of teeth. , Only 
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a part of the circumferences CC is there- 
fore required, in fact, sufficient only for 
the motion of the curve generating 
circles. This question of shaping the 
teeth need not concern you if you are 
merely preparing a blank to send to a 
wheel cutter; it only concerns anyone 
who is actually shaping the teeth. The 
necessary thing is to make the blank of 
sufficient size and suitable shape to be 
cut. Sufficient margin must be allowed 
above the conical pitch surface to form 
the part of the teeth which projects 
beyond the pitch circle. The amount 
necessary for this is found by adding a 
part T projecting above the pitch sur- 
face, and the dimensions S is the depth 
to which the spaces will be cut below the 
pitch surface. The small ends of the 
teeth are terminated parallel to the 
lines B. The inner face of the wheel is, 
therefore, recessed as indicated at R. 
The lines of the sketch indicate the 
manner in which the teeth taper towards 
the point O, where the axes of the two 
Shafts intersect. This is also indicated 


at V, where the small ends of the teeth 
are shown developed upon a circle W, con-’ 
centric with C, and having a radius YZ, 
found by drawing a line from Z to Y 
perpendicular to the conical pitch sur- 
A complete blank 


face of the wheel. 


Fig. 39 
ready for cutting the teeth would have 
an appearance as indicated by the 
sketch Fig. 39, which is partly in section. 
The dotted lines SS indicate the depth 
to which the teeth will be cut. 

It is usual to make the thickness of 
the wheel somewhat greater as indicated 
by the dotted line A, to avoid a weak 
edge at the bottom of the spaces between 
the teeth. Ifa pattern is being made and 
the teeth cut out by hand, the curves 
for the faces and flanks must be applied 
to the surfaces TT, either by a template 
or by setting out with compasses, having 
been found by construction or develop- 
ment on the circles C and W, Fig. 38. 
A consideration of the tapered form of 
the teeth will show the difficulty of shap- 
ing them by cutters ina machine. In fact, 
when cut by milling cutters, they usually 
only approximate to the correct form, and 
some methods of cutting leave 
a certain amount of shaping to 
be done afterwards by filing. 
The general idea being to pro- 
duce the teeth as correctly as 
possible by the cutter at the 
large end. | 

The general rules for shapes 
of teeth of flat wheels also 
apply to the teeth of bevel 
wheels; they may be on the 
cycloidal or involute systems. 
One wheel may be of the lan- 
tern pattern, as Fig. 20, and 
have pins for teeth; such a 
pair of wheels have their teeth 
shaped precisely upon the 
same principles as the teeth of 
a flat wheel, and lantern pin- 
ion. When the teeth are pro- 
duced by a circular milling 
cutter they should be of in- 
volute form, as the cycloidal 
shape is extremely difficult if 
not practically impossible to 
obtain by this method. 

(To be continued) 
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CONSTRUCTION OF A VOLTMETER AND AMPERE-METER 


LLOYD H. 


The principle of both of these instru- 
ments is a solenoid and a soft iron core— 
movable, and connected to the pointer 
so that any variation in current or voltage 
is indicated on the scale. It is the type 
of instrument once standard with the 
Edison companies. 

The construction of both instruments 
is identical, with the exception of the 
solenoids. The first thing necessary is 
to draw a circle with a 2)% in. radius, 
then, using the same center, another 
circle of 2146 in. radius. Now, draw a 
line from the center to the large circle. 
Next, get a piece of copper or brass tub- 
ing, about %e in. inside diameter by %2 
in. wall, and about 314 in. long. Fill it 


with melted lead or rosin, and, when hard, 
bend it so that it will lay along the arc 
of the larger circle. The center of the 
tube when laid on the drawing should 
about line up with the inner circle. Melt 
the lead or rosin out of the tube, fit heads 
of wood or hard rubber 1 in. in diameter, 
cover the tube with several layers of paper 
and wind full of No. 22 magnet wire, 
bringing the two ends out for terminals. 

Now, with a couple of narrow strips 
of thin copper, strap the coil to the 
wooden base and bring the two wires 
out to battery screws to serve for binding- 
posts. 

For the movable core, take a piece of 
baled-hay wire, about 7 in. long, and 334 
in. from one end make a sharp right- 
angled bend. Laying the long end of 
the wire on the radius of the circle, bend 
the short end so it will coincide with the 
inner circle. Now, with the wire laying 
perfectly true with the radius and the 
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inner circle, mark the center on the wire 
to coincide with the center of the circle. 
Drill a hole here and solder in a % in. 
piece of a needle that has been ground to 
sharp points on both ends so as to serve 
fora pivot. Now flatten with a file about 
14 in. of the end of the straight portion 
and solder a piece of thin sheet copper 
cut to the shape of a pointer. 

Next, make a U-shaped yoke to form 
a bearing for the pointer; and bear in 
mind this bearing must have the same 
relative position with regard to the coil 
as the center does to the circle, since the 
iron wire must float within the solenoid 
without touching the sides. 

When the pointer sets at zero, the end 
of iron core should enter the solenoid 
about e in. If it does not, place a 
weight made of a drop of solder on the 
end of an arm and solder it to the core 
in the position shown. A little experi- 
menting will bring this right. 

If this instrument is too sensitive, 
place a resistance of German silver or 
iron wire in series with it. 

The ammeter is of exactly the same 
construction, except that the solenoid 1s 
made of a single layer of large, bare 
copper wire about }4 in. in diameter, 
but the size will depend upon the current 
to be measured—No. 6 may be ample. 
It is wound around a %e in. rod very 
tightly, using a pipe wrench to wind it. 
Then with a screw-driver force the con- 
volutions apart on one side until the 
center of the coil coincides with the arc of 
the circle. Now, be sure all of the turns 
are separated so as not to make contact, 
and then strap it down as was the coil 
on the voltmeter, but taking care to in- 
sulate the straps from the coil by strips 
of cardboard. This instrument is not 
very sensitive, and so the movable mem- 
ber must be very carefully made. [If it 
is not sensitive enough to suit, cut down 
the air gap between the coil and core by 
winding a couple of turns of stove-pipe 
wire around the end of the core where it 
enters the coil; or more turns of smaller 
wire for the solenoid may be used. This 
ammeter must be in series with the load. 
Scales can be made on cardboard, the 
divisions being determined by comparison 
with some accepted voltmeter or am- 
meter as standards. 
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SMALL DYNAMO AND MOTOR TESTING 
BARTON MOTT 


This article is intended to give in a 
short space a general plan of operations 
for testing small dynamos and motors. 
With most small models it is not prac- 
ticable to test them in the same way as 
one would a large machine. The prin- 
cipal objects in view in the testing of a 
small machine, say up to 4 h.p., are to 
observe the behavior, with regard to 
sparking, overheating, etc., while run- 
ning at full load, and to find the energy 
required to enable it to give the best 
results. For this purpose the machine 
is tried under various conditions in a 
place where adjustment and alterations 
can easily be made. 

First, during construction, every coil 
Should be tested by means of a battery 
and galvanometer just as soon as it is 
wound, in order to make sure that the 
winding has not broken anywhere, as 
sometimes happens with old wire, and 
to see that the coil is properly insulated 
from the core. A battery of about six 
cells will prove very useful for these 
tests. Fig. 1 shows the connections for 
testing a section of the armature winding. 
If the wire has not broken, the gal- 


Fig. 1. Testing Armature Winding 


Fig. 2. Measuring Resistance by Slide Wire 
ridge 


Fig. 3. Auxiliary Speed Counter _ 


vanometer needle will jump to one side 
every time the circuit through the wind- 
ing is closed. The test for leakage is 
made by joining the wire from the 
galvanometer to one end of the winding; 
then, if there is no movement of the 
needle, when the wire from the battery 
is touched to the core or frame of the 
machine, there is no leakage. The in- 
sulation of that winding is correct. 
Slight movements of the needle during 
this leakage test may be the result of 
dampness, caused by the spirit in the 
varnish 


In the case of small dynamos, where 
the field winding is not on a detachable 
bobbin, but is wound directly on to the 
core, it is advisable, whenever sending 
a current through it, as in the con- 
ductivity test, to make the connections 
so that the magnetism caused by the 
current will be of the correct polarity. 
The commutator should also be tested 
with the battery and galvanometer to 
prove that the segments do not make 
contact with each other. When the 
armature is finished, and each section 
has been tested, the total resistance 
should be measured. If the brushes are 
clean and making good contact with the 
commutator, their resistance will be 
practically nothing, so the armature 
resistance may be measured from brush 
to brush by means of a Wheatstone 
Bridge, or by using a galvanometer. The 
resistance of the field should also be 
measured. Fig. 2 shows how to find the 
resistance by means of a slide wire bridge. 
R is a known resistance, X the unknown. 
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The end of wire P is moved along the 
slide wire WW until there is no deflection 
of the needle, when the resistance 
L! 
X =— R 
L? 


The first step in testing a finished 
machine is to see that it is firmly screwed 
down, that the bearings are oiled, the 
belt even and not too tight, the brushes 
making good contact, and that all 
electrical connections are well made. 
The field magnets should -be tested with 
a magnetic needle to see that they have 
the correct polarity, or at least that they 
are not both the same. If it is found 
that the poles are of like polarity, the 
field magnet should be remagnetized 
correctly by means of a powerful battery. 

A test card should be made out on 
which the type of machine, date of test, 


Fig. 4. A Simple Wooden Brake 


speed, volts, amperes, etc., and all con- 
ditions and results obtained should be 
recorded. 

In testing a dynamo some arrangement 
must be made for absorbing the current 
generated, such as an adjustable wire 
or liquid resistance. Wire is to be pre- 
ferred, as, owing to electrolysis, small 
liquid resistances are inconstant and are 
difficult to adjust. A voltmeter should be 
connected across the brushes and an 
ampere-meter in series with the resist- 
ance. A starting switch should be pro- 
vided, and the machine run up to speed 
before closing the circuit. The resist- 
ance is then regulated until the meters 
show that it is working at full load. It 
should be kept running at least thirty 
minutes, and the voltage, amperes, and 
speed recorded every five minutes. This 
is the time when faults will be noticed. 
If the dynamo fails to generate at all, 
although the connections, etc., are cor- 
rect, the direction of rotation should be 
reversed or the position of the brushes 
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altered. The brushes should have a 
forward lead with a dynamo, backward 
with a motor. Sparking at the com- 
mutator may be due to many causes, 
such as wrong connections or short 
circuits in the armature, rough com- 
mutator, brushes in the wrong place, or 
too great a load. The armatures of 
many small machines will cause a certain 
amount of sparking because of the diffi- 
culty in getting each section wound with 
an equal amount of wire. Overheating 
of the windings is usually caused by over- 
loading the machine. 

With small shunt machines it is not 
usually possible to regulate the current 
in the field winding. It is, however, 
an interesting experiment to excite the 
field winding with an independent cur- 
rent by means of the battery, and see 
the effect of running the armature with 
various field strengths and at various 
speeds. If the air-gap of a dynamo is 
large, this experiment will show if any 
improvement could be made by altering 
the field winding. 


TESTING FOR HORSE-POWER AND 
EFFICIENCY 


The amount of power that a machine 
develops, can, in the case of a dynamo, 
be read in watts from the volt- and 
ampere-meters (watts=volts x amperes); 
in the case of a motor determined by 
means of a prony brake. The efficiency 
of a machine is the ratio of the power 
produced to the power consumed. 

To take the case of a dynamo first. 
The efficiency equals the electrical out- 
put divided by the mechanical input, 
both powers expressed in watts. For 
example, 1 h.p. = 746 watts. So in a 
case where a dynamo takes 1-6 h.p., to 
make it generate 60 watts the efficiency 
would be 

60 


1-6 x 746 

To read the electrical output of a 
dynamo is easy enough, but, unless it is 
driven by an electrical motor, to de- 
termine the energy that is absorbed in 
driving it is a more serious matter. It 
may be roughly found by an indirect 
method, as follows: The energy con- 
sumed by a dynamo must equal the 
energy that it delivers plus the energy 
lost in the machine. The losses will be 


= .48, that is, 48 per cent. 
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electrical and mechanical. The chief 
electrical losses are due to the resistance 
in the armature and in the field-windings. 
These resistances should be measured, 
as has already been described, while the 
machine is hot—just after running. Hav- 
ing found these resistances, the watts lost 
in each way may be determined thus: 
Let the total loss in the armature and 
field winding be expressed in watts = W. 

In a series machine W = C? (R, + Rò. 

In a shunt machine W = C?.R, + C?,R;,. 
In these formulas R, = the resistance of 
the armature. 

R, = the resistance of the field. 

C = the total current. 

C: = the current in the field = 

voltage 


Ry 
C, = the current in the armature 
= f: 

It has been found by experiment that 
all other losses in most small machines 
can be fairly well accounted for by 
reckoning them as equal to 25 per cent. 
of the total output. So we now get the 
input by adding the watts lost in the 
field and armature plus 25 per cent. of 
the output plus the total output. An- 
other way of finding the input would be 
to make careful note of the exact con- 
ditions, pressure, speed, etc., under which 
the driving engine is running when work- 
ing the dynamo, and then to replace the 
dynamo with a prony brake and adjust 
it until the engine is running under 
those same conditions again. A more 
direct method would be by means of a 
transmission dynamometer. There is an- 
other direct way which is particularly 
suitable for small dynamos, namely, the 
balance method, as described at the end 
of this article. 

In the case of the motor the input is 
electrical and the output mechanical. 
This time it is the input that can be read 
from the volt- and ampere-meters. The 
output or horse-power is measured by 
means of a prony brake, and a speed 
recorder or some arrangement of gearing 
to enable the revolutions per minute to 
be counted by sight. With a dynamo the 
speed can be calculated from that of the 
driving engine, allowing 5 per cent. for 
belt slip. Sometimes, with very small 
machines, it is difficult to find the speed 
by these methods. In such cases an 
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auxiliary motor may be used, the speed 
of which is shown by a counter or by 
gearing. This motor has a disc with 
slots cut radially in it mounted on its 
shaft. Another disc, the same size, with 
the same number of slots, is mounted on 
the shaft of the machine being tested. 
The two machines are placed in line, and 
the speed of the auxiliary one regulated 
until both discs appear to be standing 
still. The speeds of both machines are 
then alike. Fig. 3 is an illustration of a 
toy motor rigged up as an auxiliary speed 
counter. Almost any cheap little motor 
supplied with current from the battery 
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Fig. 5 


will do for this. An adjustable wire 
resistance must be provided in order to 
regulate the speed. The slotted disc— 
which may be made of cardboard—can 
be put on to the same end of the shaft as 
is the gearing. The sizes of the gear 
wheels in number of teeth are—fifteen 
on the armature shaft, seventy-five and 
fifteen on the intermediate, and ninety 
on the countershaft. Any wheels having 
about the same ratio would do. The 
last wheel has a small pin inserted in one 
side, which rings the bell for every 
thirty revolutions of the armature shaft. 
Two simple prony brakes are illustrated 
here. The one shown in Fig. 4 consists 
of two wooden blocks, which are clamped 
on to the motor pulley by means of two 
bolts. The small weight on the left is 
to counterbalance the longer arm, and 
should be adjusted until the brake is 
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perfectly balanced on the pulley. This 
is most important. When the perfect 
balance is obtained, the two bolts must 
be tightened until the brake begins to 
clamp the pulley. When the pulley 
revolves and the nuts are tightened, a 
weight, W, must be added. This weight 
is increased in order to keep the brake 
balanced horizontally. The pulley 
should be well lubricated with grease 
or soap. The horse-power = .0001904 
times the revolutions per minute, times 
the distance L in feet, times the weight 
W in pounds. Fig. 5 shows another 
type, using a spring balance. The 
weight may consist of shot or sand. W 
is the direct reading of the spring balance. 
With this type the horse-power = 
2rr(r.p.m.) 


33,000 
The torque of a motor is its turning 
effort. It is equal to the belt pull in 
pounds multiplied by the pulley radius 
in feet. 
H.P. 


(r.p.m.) .00019 

It may be measured directly by means 
of the prony brake, by first loading the 
arm with a weight and clamping the 
brake on to the pulley fairly tightly, 
then gradually increasing the current 
supply to the motor until the pulley 
just begins to turn. 

The efficiency of a motor is found by 
dividing the power developed, expressed 
in watts, by the number of watts that 
it 1S consuming. 

An interesting method for measuring 
the power absorbed by a small machine 
is that in which the magnetic field is used 
as the brake. The machine to be tested 
is put between centers—in the lathe, for 
example, a center in each end of the 
armature shaft. The frame of the ma- 
chine now has to be balanced with 
weights, as in the prony brake. The 
best way to do this is to fasten a bar of 
wood on to the top of the frame, on 
which weights can be arranged to obtain 
the proper balance. It measures the 
horse-power exactly as does a prony 
brake. 

By the time the energetic reader has 
submitted his motor to the above tests, 
he will very likely have discovered one 
or two more special experiments which 
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Torque in ft.-lbs. = 
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in his particular case are worth while 
making, such as, in the case of a shunt 
motor, the overload capacity or the 
speed variation—that is, the difference 
in speed between no load and full load. 
A series-wound motor should never be 
allowed to run at full speed when unloaded. 

The additional interest that a model 
provides to its owner when he thoroughly 
understands it well repays the trouble 
taken in carrying out these simple tests.— 
The Model Engineer and Electrician. 


Final Test of New Wireless Station 


The final test of the new wireless sta- 
tion of the Navy Department at Arling- 
ton, which is still in the hands of the 
contractors, was made last month when 
an effort was made to exchange mes- 
sages between the station and the scout 
cruiser Salem at a distance of 3,000 miles. 
Orders had been issued by the Navy 
Department for the Salem to fill up her 
crew so as to be in readiness for the test 
on January 15. She then put across 
the Atlantic, and in making the tests 
described a circle, the radius of which 
was 3,000 miles, the distance called for 
in the Government contract. The Salem, 
with as powerful wireless apparatus as 
any in the Navy, proved able to respond 
to any message flashed from the giant 
towers across the Potomac. The tests 
at the new Arlington station have been 
very satisfactory. While few of these 
have been at full capacity, the station at 
the Mare Island Navy Yard, Vallejo, 
Cal., had been reached, and frequent 
communication has been had with Colon, 
a distance of 2,000 miles. The station 
will be shut down in a week to allow the 
installation of a new spark-gap. 


Huge Electric Clock 


To advertise the Boston Edison Com- 
pany, a large electric sign has been set 
up in that city, measuring over all 54 ft. 
in width by 6015 ft. in height. The sign 
contains a clock, with the dial 34 ft. in 
diameter, at each side of which are col- 
umns studded with electric lamps. The 
minute hand of the clock is 1815 ft. long 
and weighs 488 lbs. while the hour hand, 
is 14 ft. 4 in. long, weighing 386 lbs. The 
total weight of the structure is 15 tons. 
Altogether there are 6,322 lamps used 
in the sign. 


ELECTRICIAN AND MECHANIC 


DESIGN FOR A PORTABLE DRAWING FRAME 


W. B. 


Suffering from the baneful effects of 
working at a table, I had often thought 
that I should find a frame advantageous 
and also convenient. I do not wish it to 
be understood that mine is the original 
idea, but I have a thought that for con- 
venience, rigidity, and portability it will 
compare with any I have hitherto seen. 


Fic. 1 


Fic. 4. 


How many draughtsmen would be 
glad to be able to work in their own 
sitting-room, and, when work is done, 
take off the drawing-board, fold down the 
top frame, swing round the wide feet to 
the span of the feet at the base of the 
frame standards, lay their square on the 
brackets and instrument on the square, 
push all back into a convenient corner, 


drop a light baize cover over all, sit 
down, and have an hour with a fellow- 
amateur? This is what I did several 
years since, and I do not regret the dol- 
lar and a half spent for material and the 


time occupied in the 


g. 
Before I describe the drawings, I 
should like to say there is ample space 


Scale of fert 
Fic, 5. 
Design for a Portable Drawing Frame 


and provision for a foot rail, if desired; 
but I prefer it as it is. This frame is 
perfectly free from the least vibration, 
even under strain. 

Fig. 1 gives the front elevation of 
frame as set for a man about 5 ft. 8 in. 
in height. The drawing-board simply 
lies upon the framed top, and can be 
shifted to any position to suit the light 
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and convenience of the draughtsman. 
This is a great convenience, peony 
where one’s sight is failing. 

Fig. 2 shows an end elevation; Fig. 3 
a line view of one of the standards; Fig. 
4 a plan and front view of the framed top 
and open shelf underneath (now shown 
4 in. clear, but mine is only 3 in. clear). 


Fig. 5 is the braced sliding frame and the’ 


plan of same, and on the right hand the 
sliding case is shown in section; the 
bracing is as seen from the back. 


CONSTRUCTION 


To those who will afford it, the whole 
of the wood used should be kauri for the 
frame and yellow pine for the top and 
shelf. But where economy has to be 
studied, even white deal will do. But 
the whole should be carefully and truly 
wrought. A, Fig. 2, are bases with claws 
glued and screwed on and prepared for 
the swivelling screw, which should be 
4 in. and stout. These bases will be 
swung round when the frame is not in 
use. B, Fig. 2, are the feet of the stand- 
ards, into which are tenoned the lower 
pieces of 2x2 in., as shown by dotted 
lines. C is the stoutest portion of the 
sliding case, and, as shown, is glued and 
screwed to the 2x2 in. DD are the 
back and front portions of the slide case, 
and these are screwed to C and also to 
the 2x2in. The slot shown inC is for 
the thumb-screw, as shown, which, with 
its brass nut, is let into the 2 x 2 in. front 
slides for clamping. Shown on D, Fig. 
2, are four holes, into which the pin E 
passes, and through one or more holes in 
the 2x2 in. FF (to choice). These pins 
take up the dead weight and relieve the 
thumb-screws. Fix—where shown at 
B—carefully squared angle-blocks, also 
glued and screwed. ‘There is shown at 
B thumb-screws, passing through and 
screwed into a flush-nut in A. 

Fix at G on the slides, Fig. 5, 3@ in. 
brackets, as shown, with a gap in same 
so that the back edge of the blade of the 
square may rest in same when not in use. 

The carefully braced frame, Fig. 5, 
should have if possible, hard wood 2x2 
in. slides at FF, braced as shown. HH 
are two pieces of coach hooping, carefully 
forged with a sharp internal angle, each 
drilled and countersunk from the under- 
side with four screw-holes, and fixed to 
under side of top frame, as at J, recessed 
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into slides at H H, and made with lower 
end curved, and fixed with a well-fitted 
pivot-screw to slide FF, but not too 
tight. 

Form the shelf, Figs. 1, 2, and 4, by 
screwing through the top frame, as 
shown, into the checks and nailing the 
bottom to the checks. All the edges of 
the bottom to be rounded; the back and | 
front ends of checks to be cut to form, 
as shown. The reason for the edge next 
the draughtsman projecting is to give 
him a quicker touch of his various in- 
struments. It is as well to fix on the 
bottom a beveled strip to prevent slip- 
ping. Fix—where shown at K, Fig.2 — 
two fillets 34 x 14 in., the upper one to 
form stop for drawing-board, and the 
lower one forms a channel for instru- 
ments. The edge of top frame next the 
draughtsman should be eased away, as 
shown, for comfort of touch. 

At K, Figs. land 2, are stays made of 
4 in. soft steel, neatly bent at upper 
end so as to receive a screw, and fixed, 
not too tightly, to the inside edge of top 
frame. (This part of top frame to be 
31% in. wide). The remaining portion 
of the stays are to be neatly bent to a 
radius of about 6 in. from the center of 
the pivot-screw. Screw guide-eyes M, 
also shown on Fig. 1, and set screws are 
fitted in the heads of M to pinch the 
stays L. The zinc tray N, Figs. 1 and 
2, is very easily made, and is convenient 
for instruments and for color platters.— 
The Model Engineer and Electrician. 


Sulphated Accumulator Plates 
H. C. ROBSON 


The following may be of some use to 
your readers. Having an accumulator 
to clean that was badly sulphated, I set 
to work to clean it in the following way: 
Get about 14 lb. of ammonium acetate, 
dissolve in 1 qt. of water and put in 
earthenware jar and immerse the lead 
plates and allow them to stay for half 
an hour, keeping them hot during this 
while. The plates will now be free from 
the sulphate, wash and dry, and they 
can now be replaced in the accumulator 
case. In this method the plates need 
not be detached, thus saving a great deal 
of time. I might say that the ammonium 
acetate can be bought at any drug store 
and is fairly cheap. 


ELECTRICIAN AND MECHANIC 


313 


INFORMATION FOR SHIPS DESIRING TO FORWARD RADIOGRAMS 
THROUGH U.S. NAVAL RADIO STATIONS 


1. The charges to be collected on 
board ship consist of: 
(a) The ship charge. 


(b) The coast station charge. 


(c) The charges for land line or 


cable transmission. 


(a) Is fixed by the company operating 
the radio set on board ship. (b) Is fixed 
by the Secretary of the Navy for naval 
radio stations. (c) Is fixed by the Secre- 
tary of War for Alaskan telegraph lines 
and cables and by the telegraph and cable 
companies in the United States. 

2. Each ship should have on board 
tariff sheets showing the charges for each 
station open to general public business 
and the telegraph and cable rates from 
each station to any point in Alaska, the 
United States, or Canada, and as far as 
possible to any part of the world. How- 
ever, should the ship not be provided 
with these rates, they may obtain them 
by means of a service message to a coast 
station. Call the station and send the 
interrogation signal twice, followed by: 
“rate to——.”’ . Naval stations will 
be prepared to furnish rates by cable to 
foreign countries; also the radio rate 
through any foreign coast station open 
to general public business, and the ship 
rate of any ship whose name is to be found 
in the international list of radio stations. 


3. The charge for a radiogram must 
in every case be paid in full by the sender. 
A receipt for charges prepaid should be 
demanded and retained by the sender for 
possible future inquiries. A sender may 
designate the coast station to which he 
desires his radiogram to be sent. The 
operator will then wait until that station 
is the nearest; if no station is designated 
the message must be sent to the nearest 
coast station. In case there are alter- 
native routes for the transmission of a 
message beyond the coast station, the 
sender should designate the route. In 
the United States, he should state whether 
the radiogram is to be forwarded by the 
Western Union or Postal Telegraph Com- 
panies. In routing the message the 
letters “W” and “P” should be used to 
designate these companies respectively. 


PRIORITY OF MESSAGES 


4. Ordinarily the business between 
the ship and coast station should be 
carried on in the following order: 

(a) Messages relating to the naviga- 
tion of the ship. 

(b) Service messages relating to the 
conduct of the radio service, or 
to previous radiograms trans- 
mitted by the stations concerned. 

(c) Commercial messages. 

5. Messages of the same rank will be 
transmitted in the order in which they 
were handed in. The coast station will 
direct whether the ship and station are 
to send messages in alternate order or in 
series of several messages. The time 
occupied by a series of messages may not 
exceed 12 minutes. 


NUMBERING OF MESSAGES 
6. Messages for certain coast stations 
should be numbered in sequence, begin- 
ning with one, each station to have a 
separate series of numbers. A new series 
ae commence with midnight each 
y. 


_ CODE 
7. The International Morse Code only 
will be used by naval stations. 


SHIP TO CALL COAST STATION 


8. As a general rule, the ship calls the 
coast station when its distance is less 
than 75 per cent. of the normal range of 
the coast station, as given in the inter- 
national list. Before beginning to call, | 
the ship operator should adjust the re- 
ceiver for the calling wave-length of the 
coast station and his detector for maxi- 
mum sensitiveness, after which he should 
listen in to see if the station he wishes 
to call is not engaged. If he finds that 
the station is working with another ship 
or station, the operator must wait for 
the first break before calling. Too much 
care cannot be taken in carrying out these 
regulations, as by calling a station already 
busy an operator is liable to interfere 
and cause delay, not only for his own 
message, but for any others that may be 
in progress. On the request of the coast 
station, a ship will immediately cease 
calling, and the station will then indicate, 
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approximately, the time it will be neces- 
sary to wait. 


COAST STATION THE CONTROLLING 
STATION 


9. Operators should remember that 
the coast station controls all communica- 
tions in its neighborhood, in which it is 
guided solely by the desire to handle as 
much work as possible. When a coast 
station receives calls from several ships, 
it shall decide the order in which the 
ships shall be received in order that each 
ship may be allowed to exchange the 
greatest possible number of messages 
before going out of range. Preference is 
therefore given to the ship whose position, 
course, and speed indicate that she will 
be the first to pass out of range. 


FAILURE TO REPLY 


10. No reply having been received 
to a call repeated three times at intervals 
of two minutes, a call should not be re- 
newed until after an interval of 20 min- 
utes, and then only if no communications 
are going on which will be interfered with. 


PROCEDURE WHEN SIGNALS BECOME 
DOUBTFUL 


11. When signals become doubtful, 
a message will be repeated at the request 
of the receiving station three times only. 
Should the signals be unreadable in spite 
of being thrice repeated, the message 
will be canceled. If an acknowledgment 
of receipt is not received, the ship again 
calls the station. If no reply is made 
after three calls, they shall not be con- 
tinued. Should the station think that 
the message may be delivered, it acknowl- 
edges receipt, inserts the service instruc- 
tion, “reception doubtful,” at the end 
of the preamble, and sends on the mes- 
sage. 

SUPERFLUOUS SIGNALS 


12. Every effort should be made to 
cut down the number of superfluous 
signals and words exchanged between 
ships and coast stations open for public 
business. 

OPERATING RULES 

13. The following extracts from the 

“Revised Operating Rules for Naval 


Radio Stations,” should be noted by 
ships: 
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Calls 


5. A call shall be preceded by the 
ATTENTION signal 
The call of the station shall be made 
three times and separated from that of 
the calling station, also repeated three 
times, by 
(DE) 


6. The signal 
=. Cen o anano an (CQ) 
shall be known as the INQUIRY signal, 
to be used for calling any ship or station 
which may be within range, when its 
name is not known. It shall be preceded 
by the ATTENTION signal, 


followed by 

amee o (DE) 
and the call of the inquiring ship or sta- 
tion repeated three times. 

7. A station called shall reply by giving 
the ATTENTION signal, 
followed by the call of the calling station 
repeated three times, the signal 

=æ co o (DE) 
her own call repeated three times, and 
the GO AHEAD aay, ) 
en © ap K : 

The use of GA or G shall be discon- 
tinued. 

8. If a station called does not answer 
the call repeated three times at intervals 
of two minutes, the call shall not be re- 
sumed until after an interval of 15 min- 
utes, the station making the call having 
first made sure that no communications 
are being interfered with. 

9. When a station is called by several 
ships it shall decide the order in which 
it will work with them. In general, a 
station controls all radio communications 
within its range as far as commercial 
work is concerned. 


Examples 
(1) Ship KSA calls NAN thus: 


NAN NAN NAN 


KSA KSA KSA 
NAN replies: 
KSA KSA KSA 


NAN NAN NAN 
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(2) KSA sees a ship on the horizon, 
or, having nothing in sight, wishes to 
inquire if there is any ship or station 


within range: 
=.=.. (ATTENTION signal) 
(INQUIRY signal) 
area). DE 


KSA KSA KSA 
NJS answers: 


KSA KSA KSA 
NJS NJS NJS 


Position Reports 


10. A position report shall be preceded 
by the letters TR and shall be made as 
follows: 

(a) The approximate distance, in nau- 
tical miles, of the vessel from the coast 
station; 

(b) The position of the ship given in a 
concise form and adapted to the cir- 
cumstances of the individual case; 

(c) The next port at which the ship 
will touch; 

(d) The number of messages, if they 
are of normal length, or the number of 
words if the messages are of exceptional 


The speed of the ship in nautical miles 
shall be given specially at the express 
request of the coast station. 

Commercial ships may be expected to 
use the form required by the Berlin Con- 
vention. (See examples, (2) page 4.) 

12. Special care shall be taken not to 
interrupt the business of the station, 
which may be receiving signals at the 
time that cannot be received on board 
ship on account of the lower aerial; the 
ship shall, therefore, cease calling prompt- 
ly on demand. 

13. The signals 

omo oo (W AIT), 
and QRM, QRW, QRX and QRY (see 
par. 73) shall be used to cover cases of 
interference. 
Examples 

(1) After station aioe edges ship’s 

call, ending with 


the ship sends: TR, 50 (nautical 
miles). 
Off Cape Fear 
Havana 
4 (number of messages) 
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(2) A commercial vessel, al ed if 
foreign, may be expected to send 
50 (distance) 
93 (bearing from station) 
184 (course) 
9 ( ) 
40 (number of words) 
The numbers. may be separated by the 
BREAK sign or the signals QRB, etc. 
(par. 73), may be used. 


Transmission of Radiograms 


16. The station, after acknowledging 
the position report, shall reply, giving 
either the number of words or the number 
of messages to be sent to the ship and the 
order of transmission, if the station is 
ready to send or receive at once; if not, 
the station shall inform the ship of the 
approximate length of the wait. 

17. In case the ship is not ready to 
receive for the moment, she shall inform 
the calling station of the approximate 
length of the wait. 


18. The object aimed at must always 
be the handling of the greatest amount 
of business before ships get out of range. 


_ 19. Before beginning an exchange of 
messages the station shall inform the 
ship whether the messages shall be sent 
in alternate order or by series of so many 
messages, in case there are several to be 
sent each way. The abbreviations given 
later (par. 73) may be used to indicate 
the order, or the word “series,” if there 
are less than five messages. 

20. The transmission of every message 
shall be preceded by the ATTENTION 
signal. 

21. When a message to be sent con- 
tains more than 40 words, the sending 
ship or station shall interrupt the trans- 
mission after each series of about 20 
words with an interrogation 
and shall not continue until the receiving 
station repeats the last word received and 


The Preamble 


22. The preamble consists of all the 
items sent before the address. It follows 
the ATTENTION signal 
and is separated from the address by the 
BREAK or DOUBLE DASH 
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Numbering of Messages 


24. Each message, regardless of class, 
sent by a ship or station, will be numbered 
in sequence, the first message of each day 
sent to a certain ship, station, or land line 
office, to be numbered 1. Each ship or 
station will have a separate series of 
numbers for each station or land line 
office to which it transmits, a new series 
to begin each day at midnight. 

25. The receiving number is that given 
by the ship, station, or office received 
from, and will not be transmitted, but a 
new number will be assigned, in case the 
message is retransmitted, and will be 
the next number in sequence for the 
station sent to. The number will be 
transmitted as the second item of the 
preamble of the message (following the 
abbreviation ‘‘Ofm,” “Svc,” or ‘ Msg”), 
without the abbreviation “No” or “Nr.” 
In receiving a series of messages the se- 
quence of the receiving numbers will be 
noted, and in case a break in the sequence 
should occur, inquiry for the missing 
message shall be made immediately. 


Examples | 


(1) The first ten messages received 
at a station on a certain day are from 
the S.S. Amazon. They should be num- 
bered 1-10 by the Amazon. The next 
two messages are from the Reid, num- 
bered 1 and 2 by the Reid. 


(2) The next messages from the Reid 
are sent to the Louisiana direct. They 
should also be numbered 1 and 2 by the 


(3) All of the messages received by the 
station from the Amazon and the Reid 
are turned over to a land line or cable 
office for further transmission with the 
numbers 1-14, being the first messages 
sent that day through that office. 


Station Call 


26. The station call shall follow the 
number. The sending operator's sign 
shall not be transmitted, but shall be 
recorded on the message blank. No 
operator shall change his personal sign 
without the authority of the electrician 
in charge of the station, or the radio or 
signal officer on board ship. No two 
operators at a station or on board a ship 
shall use the same sign. 
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The Check 


27. The check shall consist only of the 
number of words, including the address 
and signature, with the exceptions noted 
in the following paragraph and under 
the heading “Counting of words” (par. 
68). The number or numbers only shall 
be sent without the indication Ck.” 


Dating 


29. After the check, the ship, station, 
or office of origin shall be sent, except by 
the originating station itself, followed 
by the original date should the message 
not be forwarded or delivered on the 
original date. The name of the original 
ship, station, or office shall always be sent 
in order to avoid errors on account of 
similarity of call letters. A message 
forwarded over a land line by a coast 
station shall show its own name as office 
of origin, followed by that of the ship. 

30. On board ship and at stations 
which receive messages from the public 
direct, the time when a message is filed— 
t.e., handed in for transmission—shall be 
noted on the sending blank. This time 
shall be known as the “time of filing.” 

35. For a message to be forwarded 
by land wire or cable, the particular line 
or cable shall also be indicated after indi- 
cating the ships and station handling 
it by radio. For land lines in the United 
States, use “W?” for Western Union 
Telegraph Co., “P” for Postal Tele- 


graph Co. 
The Address 


36. The address must consist of at least 
two words. Telegraph companies will 
register radio addresses at all offices 
without charge. The cable addresses 
prescribed by Navy Regulations shall 
be used for radiograms. 


Body of Message 


37. The message and signature, if any, 
must be sent exactly as received. The 
address, message and signature must be 
sent with special care, the sending opera- 
tor regulating his speed to suit the ability 
of the receiving operator, avoiding a 
jerky style of sending. Slow steady 
sending at the rate of about 20 words 
per minute will give best results. Mes- 
sages containing code words or cipher 
should be sent more slowly than those 
entirely in plain language. Government 
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messages containing code words and 
cipher shall be immediately repeated 
back by the receiving station, with the 
following exceptions: 

(1) In repeating a message of more 
than 10 words, containing few code 
words or cipher groups, the code words 
or cipher groups only shall be repeated. 

(2) Weather reports and other reports 
made up of code words with which opera- 
tors may become familiar from frequent 
use need not be repeated. Should the 
receiving operator have any doubt about 
one or more words, he should repeat 


and get 
eeome (UNDERSTOOD) 
from the sending operator. 
Signature 


38. The indication “Sig” before a 
signature shall not be transmitted. No 
Signature is required for any except 
official messages. In case a message is 
not signed, no mention of the fact shall 
be made, as the check will be a sufficient 


indication.  - 
| End of Message 
The message is ended by the END OF 
MESSAGE signal, the cross (+) of the 
International Morse code, 


followed by the station call. 
Example 
Order of transmission of a radiogram after re- 
ceiving the signal ‘‘ K” (go ahead). (‘‘ Prairie” 
sending to Key West.) 
1. = o œ o =~ Attention signal.! 
. OFM (or) Government message, or service 


v 


SVC (or) message, or commercial or 
MSG private message. 
3. 5 Number. 
4. NQM ~ Station call. 
5:5 Check—number of words. 
6. USS. a Sas eet station. 
7. 12 inal date, if other than date 
a transmission. 
8. Via NAR W Route. 
9. mecem Double dash or break (end of 
preamble). 
10. Larrimer Registered radio address. 
New York 


11. emcees Double dash or break. 
12. Leaving to- Message. 

night 
13. mcceem Double dash or break. 
14. Wilson Signature. 
15. emmeame End of message.) 
16. NQM Station call.} 


Errors 
39. A sending operator shall indicate 
an error by sending eight dots followed 


1 Berlin Convention. 
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by the word before that sent incorrectly 
or before a word omitted. 


Example 
“ Arrive ten tonight, stay in waters 
indefinite 


in these waters indefinite.” 


Repeating 

40. In addition to its uses as an in- 
terrogation, the signal 
shall be known as the REPEAT signal, 
and shall be used to obtain a repetition 
of messages or words as follows: 

1. To have a single message entirely 
repeated, send, (a), call of station sending 
message, (b), the REPEAT signal three 
times, (c), station call. 

2. To have one of a series of messages 
repeated, send, (a), call of station sending 
message, (b), number of message, (c), 
the REPEAT signal three times, (d), 
station call. 

3. In case the first part of the message 
is received satisfactorily, indicate the 
last word received and get a repetition 
of the last part of the message by sending 
(a), call of station sending message b), 
number of message, if necessary, 
last word received, (d), REPEAT iral 
(e), station call. This will be taken to 
mean “ Repeat after Pi 

4. In case the last part of the message 
was received satisfactorily, indicate the 
first word of the part received and get 
a repetition of the message as far as that 
word by sending, (a), call of station 
sending message: (b), number of mes- 
sage, if necessary; (c), the REPEAT 
signal; (d), first word of part received; 
(e), station call. This will be taken to 
mean, ‘Repeat as far as——.”’ 

5. To get a repetition of one or more 
lost or doubtful words, send, (a), call of 
station sending message; (b), number of 
message, if necessary; (c), word received 
just before lost or doubtful word or 
words; (d), the REPEAT signal; (e), 
word after lost or doubtful words; (f), 
station call. This will be taken to mean 
“Repeat all between and al 


Examples 
(1) NAC 


NAB 
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(2) NAM 
6 


NAL 
(Repeat your No. 6.) 
(3) NPC 


1 
Report 
NPD o0 an aw 60 


(Repeat after word ‘‘Report.’’) 
(4) NPO 


Nicholson. 

NPT 

(Repeat as far as ‘‘ Nicholson.’’) 
(5) NLC 

4 


“ Received” Signal 
41. To acknowledge a single message 
or series, send: 

(1) The RECEIVED signal, R. 

(2) Number of message, or numbers of 
first and last messages of a series. 

(3) Ship or station call. 

(4) Operator’s sign 

(5) The GO AHEAD signal if ready 
to receive another message; the 
ATTENTION signal, preamble, etc., 
if a message is to be sent; or the 
FINISHED signal, 


followed by ship or station call if all 
business is cleared, which shall be an- 
swered by the other ship or station in 
the same manner. 

Examples 
(RECEIVED). 


(3) 
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Language 

42. A radiogram may be sent in plain 
language, code language, or cipher: 

(1) Radiograms in plain language are 
those composed of words, figures, and 
letters which offer an intelligible meaning 
in any of the European languages. The 
words and letters must be written in 
Roman characters. In case of unfamili- 
arity with the language being sent, the 
sending operator’s statement that a 
message is in “plain language” shall be 
accepted. 

(2) Code language is composed of 
real words not forming intelligible ee 
or of artificial words consisting of pro- 
nounceable groups or letters, such as 
words in which the letters are alternately 
consonants and vowels. No code word, 
whether real or artificial, may exceed 
ten letters in length. The real words 
may be drawn from any of the following 
languages: English, French, German, 
Italian, Spanish, Portuguese, and Latin. 
The artificial words must be formed of 
syllables which must be pronounceable 
according to the current usages of one of 
those languages. Combinations formed 
by running together two or more real 
words, whole or contracted, or a real word 
and some other expression are prohibited. 

(3) Cipher is composed of 

(a) Arabic figures or groups, or series 
of Arabic figures having a secret meaning, 
or letters or groups, or a series of letters 
having a secret meaning. 

(b) Combinations of letters not ful- 
filling the conditions applicable to plain 
language or code. 

Letter and figure cipher cannot be 
combined in one group. 

Counting of Words 

44. The word system of counting shall 
be observed, and all words in the address, 
text, and signature must be counted and 
charged for. 

Abbreviations 

73. The following abbreviated signals 
will go into effect with the London Con- 
vention, July 1, 1913, and will be used 
by ships of all nations which may dais 
that convention. They shall be 
between stations and, wherever ieas 
ticable, with commercial ships that are 
familiar with them, after receipt of these 
instructions: 

amn 0an «an am © an (CQ) 
Signal of inquiry made by station desiring to 
communicate. 
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am Gam © (TR) an am © © ap = (1) 
preceding position report; or “Send Signal indicating that a station is about to send 
position report.” i at high power. 
Question Answer or Notice 


Do you wish to communicate by means of 


the International Signal Coder..... eee I wish to communicate by means of the Inter- 
national Signal Code. 
What ship or coast station is that?.........This is : 
What is your distance?..............0000. My distance is 
What is your true bearing?................ My true bearing is degrees. 
Where are you bound for?................. I am bound for 
Where are you bound from?............... I am bound from 
What line do you belong to?............... I belong to the Line. 
What is your wave-length in meters?....... My wave-length is meters. 
How many words have you to send?........ I have —— words to send. 


te eeeeeeeeee el am receiving well. 
Are you receiving badly? Shall I send 20 Iam receiving badly. Please send 20 


for adjustment? for adjustment. 
Are you being interfered with?............. I am being interfered with. 
Have you much static?...............000. There is much static. 
Shall I increase power?.............. 0000s Increase power. 
Shall I decrease power?..............ssses Decrease power. 
Shall I send faster?... 0.0.0... ee ee eee Send faster. 
Shall I send slower?.............. 0. ccc eee Send slower. 
Shall I stop sending?.................000- Stop sending. 
Have you anything for me?...............I have nothing for you. 
Are you ready?. 1.2... cee eee Iam ready. All right now. 
Are you busy?... 0.0.0.0... ccc cece eee I am busy (or: I am busy with ——). 


Please do not interfere. 


Shall I stand by?..... .....Stand by. I will call you when required. 


When will be my turn?................4.. Your turn will be No. ——. 
‘Are my signals weak?............... 2 eeee Your signals are weak. 
Are my signals strong?...................Your signals are strong. 
Is my tone bad? a. 5.o 54 gn 4 wen ened ok ies Your tone 1s bad. 
Is my spark bad?................. eee aes Your spark is bad. 
Is my spacing bad?.............. 2. cee eeee Your spacing is bad. 
What is your time?.............. 0... eee My time is 
Is transmission to be in alternate order or in 
SOMES! ol T OE EE gdm ene dae Transmission will be in alternate order. 
E atele Seen COE een rg eaters Transmission will be in series of 5 messages. 
wad tcl ts Ses atthe ee ot dp Ossie EA V TEE Transmission will be in series of 10 messages. 
What rate shall I collect for LEW AEE Collect for ——. 
Is the last radiogram canceled?............The last radiogram is canceled. 
Did you get my receipt?.................4. Please acknowledge. 
What is your true course?................. My true course is ——— degrees. 
Are you in communication with land?...... I am not in communication with land. 
Are you in communication with any ship or 
station (or, with YP EA E aile aus Caress I am in communication with —— (through 
Shall I inform that you are calling him? Inform that I am calling him., 
Ts Calling Me? 5-4 ches Bae aaa dole as ate You are being called by : 
Will you forward the radiogram?........... I will forward the radiogram. 
Have you received the general call?........ General call to all stations. 
Please call me when you have finished (or) 
at O'ClOCK. 26h 6 beats oad T Will call when I have finished. 
Is public correspondence! being handled?.... Public gorrespondence! is being handled. 
Please do not interfere. 
Shall I increase my spark frequency?....... Increase your spark frequency. 
Shall I send on a wave-length of meters? Let us change to the wave-length of —— 
meters. 
Shall I decrease my spark frequency?....... Decrease your spark frequency. 


1Public correspondence is any radio work handled on the commercial tunes 300 or 600. 
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Additional abbreviation proposed for international use, and authorized for 


naval stations: 


Abbre- 
Viation 


QSZ 


Question 


....9end each word twice. 


eseseseeeeeveeeeree ee es se eevee eeveesvseseeereeeseev ee 


Answer or Notice 


I have difficulty in 


receiving you. 


When an abbreviation is followed by a mark of interrogation, it refers to the 


question indicated for that abbreviation. 


Examples 


Station A. QRA?=What is the name of your 
ship or station? 
Station B. QRA Celtic MLC =This is the Celtic. 
Her call is MLC 
Station A. QRG?=To what line do you belong? 
Station B. QRG White Star=I belong to the 
White Star line. 


QRZ =Your signals are weak. 
Station Æ then increases the power of its trans- 
mitter and sends: 
Station A. QRK?=How are you receiving? 
Station B. QRK =I am receiving well. i 
ORB 80 = My distance is 80 nautical miles. 
QRC 62 = My true bearing is 62 degrees, etc. 


CONDENSER TUBES 


A number of interesting papers have 
been presented before the British In- 
stitute of Metals, among which should be 
particularly mentioned, ‘‘The Corrosion 
of Brass Condenser Tubes,” by Mr. 
Paul T. Bruhl. This paper is the re- 
sult of a thorough study of this trouble- 
some problem and brings out certain 
very interesting conclusions arrived at 
by the author. “In this connecton, 
attention should be called,” says Carl 
F. Woods, of the staff of Arthur D. 
Little, Inc., chemists and engineers of 
Boston, ‘‘to the proceedings and the 
report of the corrosion committee of 
the Institute which was opened a year 
ago with a view to carrying out an ex- 
haustive and authentic research on the 
corrosion of brass and bronze. The 
committee have decided to erect in 
Liverpool a plant in which the conditions 
of marine condenser service should be 
as closely imitated as possible. The 
plant is to consist essentially of four cast 
iron tubes, each fitted with tube plates to 
carry 12 condenser tubes, these iron 
tubes representing four small independ- 
ent condensers. The condensers will 
be connected direct to the exhaust of a 
small engine which in turn will drive 
a circulating and vacuum pump for 
circulating sea water through the con- 
densers. 
with the same kind of tubes, and the 
committee has decided for the first set 
that one condenser shall be equipped 
with the so-called ‘Admiralty’ mixture 


Each condenser will be fitted 


with a tube plate of naval brass, the 
equipment being carried out with the 
same extreme care insisted upon by 
the ‘Admiralty’ practice. The second 
condenser will represent the best class 
of commercial practice, the tubes being 
70-30 mixture and the plates of yellow 
metal. The exact equipment of the 
other two condensers had not been 
decided upon at the time of the com- 
mittee’s progress report, but they will 
be compositions representative of com- 
mercial practice. The results obtained 
from careful experiments carried out 
in this way should be of the utmost 
value as it should be possible to practic- 
ally duplicate service conditions and at 
the same time to control the various 
conflicting conditions in such a way as 
to arrive at definite well-founded con- 
clusions.” 


Electric Vulcanizer for Automobile Tires 
J. C. MUNN 


An electrically-heated vulcanizer for 
either the inner tube or the casing of 
automobile or motorcycle tires has been 
recently placed on the market. The 
vulcanizer consists of an electrically 
heated vulcanizing clamp for holding the 
tire in position and a small rheostat for 
regulating the amount of current. Tire 
repairs can be made in the minimum of 
time and with very little expense. The 
work can be done by anyone and there is 
no danger of injuring the tire. 
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HOME-MADE ELECTRIC CHANDELIER 
A. C. GOUGH, M.E. 


The massive brass fixtures, finished in 
various effects, harmonize splendidly 
with the other furnishings of the popular 
arts crafts room. The more delicate 
and intricate designs of fixtures lending 
themselves better to the room furnished 
with Colonial, Louis XIV and Rococo 
designs of furniture. Perhaps, the mod- 
ern, plain massive brass fixture is the 
most acceptable of all for the arts 
crafts room; but designs in wood offer 


amua. 


Fic. ! 


possibilities, in appearance as well as 
in the low cost of making, for those who 
wish to make their own fixtures. 

Where the boards, casings, moldings, 
etc., of a room are finished in oak or 
dark wood, the wood chandelier may be 
finished to match. Or when a room is 
finished in white, the fixture may be 
coated with a white enamel. Another 
effect which lends itself to the largest 
variety of color schemes is, to first gild 
the fixture, then (after it is dry) wipe it 
with burnt umber. This may be easily 
done in a way that will produce an effect 
of age which is really artistic and lasting. 


= That the possibilities of designs in 
wood have not been sought is probably 
due to the fact that underwriters do not 
favor conduits constructed of wood. 
However, with a building constructed 
of wood, it might seem rather difficult 
to wire it without passing the wires 
through the wooden walls, etc. In this 
case, the underwriters require that the 
already heavily insulated wires have an 
independent casing of circular loom or 
porcelain supported within the hole 
through which the wire passes. While 
it is not nearly so important that the 
chandelier be wired with such precaution 
for safety, but that the wiring may not 
be questioned by the insurance companies, 
circular loom of good size and strength 
may be used to cover the wires through- 
out. If good size rubber-covered or 
weather-proof wire is used it is not at all 
necessary; but it may be most desirable 
to use independent pieces of circular loom 
upon each of the branch wires which 
extend to the sockets, with two larger 
pieces of circular loom within the vertical 
part, each containing the wire, or wires, 
forming one side of the circuit. How- 
ever, with rubber-covered or weather- 
proofed wire, it is more than safe to use one 
piece of circular loom for the branches 
with a large piece of circular loom cover- 
ing the wires through the vertical part. 

The following tables give the values 
of currents allowed by underwriters in 
wires of various sizes: 


TABLE 1 TABLE 2 

Rubber-covered Weather-proofed 
Wires Wires 

B.&S. Gauge Amperes Amperes 

No. 18 3 

No. 16 6 8 

No. 14 12 16 

No. 12 17 23 

No. 10 24 32 


A large incandescent lamp does not 
usually require more than 1 ampere; so 
No. 18 or No. 16 wire would have a cur- 
rent-carrying capacity much larger than 
necessary; except when electric heaters 
are to be used upon the circuit much 
larger wires should be used, say No. 12 
or No. 10. 

If the mechanic understands joining 
the wire electrically as well as mechani- 
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cally, No. 18 wire may be used in the 
branches, one side of each branch all 
being joined to No. 14 wire which extends 
up through the vertical part. If the 
mechanic is not familiar with this method, 
it would, perhaps, be better to let the 
small wires extend up the entire length, 
making one side of the circuit so that the 
number of wires may be properly divided 
and secured at the terminal of the rosette. 

A space at the top of the fixture, as 
indicated in Fig. 2, may be provided large 
enough that it will not be necessary to 
remove the base of the rosette, the wires 
being secured by the screws under which 
the feed wires are secured. 


The central vertical part of the fixture - 


may be constructed of two pieces glued 
together. These pieces should be grooved, 
or slotted, so that when they are secured 
together there will be a hollow space 
throughout not less than 1 in. square. 
The outside dimensions of this part 
should be 2 in. square or more. The 
branch arms may be 134 in. square or 
more, with blind slots to receive the wire, 
as indicated in Fig. 2. 

The 1% in. pipe nipple, upon which the 
sockets are to be screwed, should have 
a drive fit, and a little glue may be used to 
set the nipple more firmly. As indicated 
in Fig. 2, the 1% in. pipe nipple should 
have a hole or slot, to receive the wire. 

The designs for a chandelier of this 
kind are unlimited in number; but the 
design shown, Figs. 1 and 2, possess the 
advantage that it is as easily wired and 
assembled as the standard brass fixture. 
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It is believed the mechanic may find 
it desirable to make chandeliers of this 
kind for his own home; and, by looking 
up the matter of wiring electric fixtures, 
that he may add a profitable side line. 


Making up a Small Gold Solution 

Making up a small gold solution 1s 
usually a difficult job for the plater who © 
has no equipment for it, says The Brass 
World. He finds it taxes his patience 
to “cut” the gold and make it into chlor- 
ide or cyanide. It frequently happens, 
if the gold has not been properly dissolved 
in the aqua regia, that the chloride of 
gold contains too much acid and then the 
solution made with cyanide and the 
chloride is not satisfactory. Taking 
everything into consideration, the pro- 
duction of a gold-plating solution, al- 
though it is a simple matter theoretically, 
is not as attractive as it would appear. 

The porous cup method of making a 
gold solution is the best method known, 
and it is to be recommended. The gold 
does not require “cutting” with acid, 
but is simply placed in the cyanide solu- 
tion in the jar or stone crock, a piece of 
carbon placed in the porous cup and the 
current started. The gold dissolves in 
the solution, but does not pass through 
the porous cup. 

The gold, therefore, requires no “cut- 
ting” or dissolving in acid and the process 
of making the solution is very simple. 
In addition, carat golds can be used, if 
desired, and any desired alloy may be 
employed by simply using it instead of 
the fine gold. 

This method of making up a gold solu- 
tion is so simple that the most inexperi- 
enced person can use it, and it is to be 
recommended, particularly when small 
solutions are to be used, as they generally 
are for the majority of gold-plating done. 


The short ends of arc lamp carbons, 
says a contemporary, may be joined 
together and utilized again. They should 
be cut square, and the ends should be 
coated with a cement formed of a mixture 
to a pasty consistency of potassium sili- 
cate and carbon dust, and then pressed 
together by hand. Carbon rods made 
in this way of a number of pieces are 
said to burn well on continuous or alter- 
nating current, and to be no more brittle 
than ordinary carbons. 
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INTERESTING STORY OF PLATINUM 


In view of the present-day use of 
platinum, our readers will be interested 
in the following story of this remarkable 
metal reprinted from Cres-Arrow, pub- 
by Whiteside & Blank, Newark, 


When we call platinum a new metal 
we have in mind the antiquity of gold 
and silver, and the fact that platinum 
was unknown to the world until 1735, 
when La Torre, a Spaniard and member 
of a French scientific expedition returning 
from Peru, announced its discovery. It 
was not until 1750, however, that William 
Watson, the English physicist, described 
it as a new metal. 

ing to its rarity and little known 
Properties more than half a century 
elapsed before it was recognized as a 
native mineral. 

In 1819 it was discovered in the gold 
washings of Verkhniy-Isetsk, in the Ural 
mountains. 

The Russian government, quick to 
note its character, coined three-ruble 
pieces of platinum. Today the intrinsic 
value of the metal in these unique pieces 
1S Six times what it was when they dropped 
from the mint. 


ORIGIN OF NAME 


Through La Torre’s discovery the 
Spaniards are responsible for the name 
platinum—platina, its older and equally 
correct form, being a diminutive of the 
Spanish word ‘‘plata,”’ which means silver. 

South Americans called it Platina del 
Pinto, and it luckily avoided the awkward 
title “frog gold,” or “Mas Kodak,” as 
the natives of Borneo called it in their 
picturesque language. Among English- 
speaking miners it bears the common 
name ‘“‘white gold.” 

Because of its being found always in 
company with a number of other metals, 
iridium, osmium, ruthenium, rhodium, 
palladium, and gold, the Greek name 
“Polyxene,” meaning “guest of many,” 
was applied to it by the English Hausman, 
but this title was too scholarly to stick. 

Something less than 5,000,000 ounces 
of platinum have come to light in the 
world’s history, about 1 per cent. of the 
gold produced in the same time, and of 
this about 90 per cent. has come from 
the northern portion of the Goot of Perm, 


a district situated in the Ural mountains 
of Russia. 

The land forming the comparatively 
small area of production is owned by a 
few of the nobility, who farm it out to 
peasants for mining purposes, but wisely 
control its output. 

Of what is mined outside of Russia, 
South America produces about half, and 
Canada and Australia the bulk of the 
remainder. Our own United States is 
credited with less than 400 ounces per 
year, and this is quite a secondary product 
of the gold washings of Colorado and 
California. 


OBTAINED BY PLACER MINING 


Platinum is always found loose in 
shallow drift or alluvial deposits, in the 
form of sandy flakes or small nuggets, 
and is therefore always obtained by the 
methods of placer mining. This product 
of the placer miner, technically known 
as crude platinum, runs 75 to 85 per cent., 
and contains sand and metals, which 
on account of their weight, cannot be 
separated by this process. A ton of 
platinum sand yields from a few penny- 
weights to as much as an ounce and a half 
of the pure metal. 

In the districts of greatest production, 
Nizhne-Tagilsk and Goroblagodatsk, in 
the Urals, the deposits contain many 
pebbles of serpentine, which is believed 
to have formed the original matrix, since 
disintegrated. 

This platinum dust as received by the 
refiners is treated by various chemical 
processes to separate the platinum from 
the iron or black sand and from the gold, 
osmium, iridium and other metals pres- 
ent. It is then melted in an oxyhydrogen 
or electric furnace, which must be capable 
of generating over 3,600 degrees of heat, 
Fahrenheit. 

After melting, it is poured into ingots 
of suitable weight. These are subjected 
while at white heat to great pressure to 
solidify their particles and are then rolled 
into plate or drawn into wire. 


PLATINUM PROPERLY ALLOYED 


Though pure platinum is one of the 
softest metals, when properly alloyed 
it becomes one of the hardest. 

All the high qualities of platinum are 
annulled in combining it with inferior 
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metals. Therefore, iridium, its royal 
native brother, whose hardness is exces- 
sive and whose rarity and value far ex- 
ceed those of platinum itself, becomes its 
only appropriate alloy. 

It is a rare stroke of fortune both to 
science and to the arts that the greater 
the percentage of iridium, the greater 
the durability and value of the metal. 
The addition of 10 per cent. iridium makes 
platinum harder than 14-carat gold, and 
20 per cent. added to it makes it so hard 
that it will practically defy wear forever. 

Probably no metal has experienced 
more fluctuation in value than platinum. 
In 1874 it was worth $6 or $7 per ounce. 
In 1898 it had increased to between $10 
and $20. In 1907 its price averaged $35. 
Though it fell to less than $30 in 1908, 
probably through lack of commercial 
demand, it has risen steadily since then 
and has now reached the highest point 
in its history, being quoted at $46 per 
ounce. $50 per ounce is the present-day 
value of iridio-platinum suitable for 
jewelry making. 

VALUE WILL INCREASE . 

The limited distribution of platinum 
and the steady increase in its demand 
during a long term of years give us every 
assurance that its value will never de- 
preciate. 

As art and science come more and more 
to recognize its marvelous virtues, the 
price of platinum is likely to soar beyond 
any height we now imagine. 

The splendid character of platinum may 
best be expressed by those rare physical 
qualities which not only surpass the 


properties of all other commercial metals, ` 


but place it regally in a class by itself. 

First, it has a greater specific gravity 
than any other known substance, ex- 
cepting only iridium and osmium, with 
which it is always found and to which it 
has the strongest mineralogical alliance. 

secondly, its melting point is far higher 
than that of any metal known in the 
history of manufacturing (most metals 
volatilize at the temperature in which 
platinum starts to melt). 

Thirdly, it has a remarkably low co- 
efficient of expansion. 

Fourthly, no acid but aqua regia can 
attack it. Unlike all other metals which 
are used in the arts, it remains absolutely 
impervious to the corrosive action of 
oxygen or any other gas. Its untarnish- 
able brilliancy defies the elements. 
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Finally, when combined with its nat- 
ural alloy, iridium, it a hard- 
ness that approaches the absolute. 


STANDARD FOR WEIGHTS AND MEASURES 


The greatest evidence of its superlative 
worth is that the nations, seeking a 
medium that would maintain its ee 
acter forever, chose platinum from which 
to make the standards of the weights and 
measures of the civilized world. 

Platinum of standard hardness weighs 
58.5 per cent. more than 14-carat gold. 
And while the gold costs but 64 cents 
per pennyweight, the platinum has a 
value of $2.50. As a concrete illustra- 
tion of the difference in values of the two 
metals, a gold jewel weighing ten penny- 
weights would be worth $6.40. If dupli- 
cated in platinum it would require fifteen 
pennyweights twenty grains, and would 
have a value of $39.58. 

For obvious reasons the cost of working 
platinum is far greater than that of work- 
ing gold. However, the proportion of 
cost in relation to the value of the metal 
is sO much less that the finished jewel 
will possess a far greater percentage of 
metal value than if made in gold. 

The creator of art jewelry, therefore, 
whose science and skill have subjugated 
the stubbornly resisting metal, and whose 
pride is justified by his desire to perpetu- 
ate his craftsmanship, is given the privi- 
lege of using for his art this ideal medium. 

The jeweler prizes every quality it 
possesses: its hardness, its permanence, 
its neutral and harmonious color, its 
capacity for taking a brilliant finish, its 
intrinsic value and its very rarity. It is 
costlier and more beautiful than gold 
and has the essential charm of fitting 
its purpose exquisitely.— Keystone. 


Precautions to Observe when Heating 
Test-tubes 


Never have outside of tube wet. Start 
heating by ‘‘flicking’’ with flame. Hold 
mouth of the tube away from face; 
though what is being heated may not be 
dangerous, the experimenter should be 
on the safe side. Heat solids in the tube 
carefully, as too much heat will crack the 
tube. Never plunge a hot tube into 
water to cool it, or the tube will break. 
When taking tube away from flame for 
examination, do not plunge it back into 
flame, but again start heating slowly. 
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DRILLING THROUGH LATHE MANDRELS 
OWEN LINLEY i 


It is always an advantage to have a 
hollow mandrel, and even in those cases 
where a hardened center prevents your 
taking the hole right through, it is a good 
compromise to make the hole as deep as 
possible. In fact, if you take the drill 
down the mandrel until you begin to 
feel the hardened center you will have a 
hole which will be deep enough for many 
purposes. If the mandrel is of such kind 
that it is possible to drill a hole right 
through it, and you decide to do so, 
it is best, if possible, to drill the hole 


and that of a hole that is not started 
true radiate like the adjacent spokes of a 
wheel. 

I have drilled the mandrels of several 
lathes (after they have been made), and 
have come across a point that would 
rather give trouble to an amateur. In 
lathes where the center is carried in the 
nose, the extreme end of the hole is what 
is left by the turner when he drills it to 
make way for the boring-tool, and it 
often runs out. If it does so, the drill 
follows it, and it is difficult to prevent it. 


half-way from each end, as it much 
reduces the time and the trouble caused 
by the drill running out, as this is some- 
times serious if you get the drill started 
badly. If the mandrel-head is of such 
type that you can reverse it on the bed, 

ou can do it in its place; or if you have 
another lathe at your command, you 
can run the mandrel in that, holding one 
end in the chuck and the other in an 
extemporised stay made of hard wood, 
and bolted to the lathe-bed. Of course, 
when you drill the back half, and hold 
the nose of the mandrel in the chuck of the 
other, you must protect the thread by 
screwing a chuck or nut on it. In cases 
where you have to drill entirely from one 
end, it is most important that the drill 
should start perfectly true, for if it does 
not, the chances are that it will go from 
bad to worse, for the axis of the mandrel 


You may do this to some extent by clamp- 
ing the drill in the tool-holder, setting it 
opposite the center, which you then 
remove; but, even then, as the drill has 
to project some distance from the tool- 
holder, it has very little rigidity. You 
may remedy this, to some extent, by 
having the drill very sharp, running the 
lathe fast, and setting in very lightly 
until the drill has cut a true start for 
itself. If this cannot be managed, the 
best way is to make a bush to go in the 
center hole, to act as a guide for the drill. 
This is easily made, and this is, perhaps, 
the best way for an amateur to go about 
this, for although you may start a drill 
true, it will sometimes begin to run out 
after it has got about a quarter of an 
inch or so down the hole, and then it is 
almost impossible to get it right. 

Take a piece of mild steel, a little 
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longer than the center hole, so as to 
have something to take hold of to with- 
draw it by. Hold it in the chuck, and 
drill it up and bore it to fit the drill you 
are going to use. Say, for example, 
it is a three-eighth drill. If you put the 
drill through the solid metal it will cut 
too large to make a good guide, so if 
you have a three-eighth bit, it is best to 
finish the hole with that. If you have 
not, I will explain how you can make a 
twist-drill bore a hole its exact size, and 
this knowledge is useful for other occa- 
sions, and for drilling brass. Put a 
five-sixteenth drill through the bush, and 
then follow it with the three-eighth. If 
you do this in the ordinary, it will hook 
itself into the hole, and jump off the 
poppet center, but the following simple 
contrivance will prevent it. Take a 
piece of cord (ordinary clothes-line will 
do), tie one end round the body of the 
poppet, or make a loop, and slip it over 
the binder nut (see Fig. 1), take the 
cord under the tail of the carrier, over 
the drill, under the body of the carrier, 
and back to the end of poppet-head, and 
take two turns round it. Now a slight 
tension on the free end of the cord will 
prevent the drill hooking it. You must 
see that the proper tension is on the 
cord before the drill touches the hole, 
otherwise it will hook in just the same. 

The right way to start the affair is 
thus: Draw the poppet cylinder back 
as far as it will go, put the drill against 
the center, and clamp the head so that 
the point of the drill is half an inch off 
the mouth of the hole. Cut a piece of 
wood with a notch or vee in it for the 
drill to rest in, so that its point is about 
opposite the center of the hole. You 
can have several vees in this piece of 
wood to take drills of different diameters. 
Take the drill in the left hand, and 
having taken the cord round it, and the 
carrier, as I have described, put the 
counter-sink at the end on the center 
of the poppet. Take the cord in the 
right hand, and by its means pull the 
carrier back hard on to the center, 
steadying the drill meanwhile by the 
left hand. Now, without relaxing the 
tension on the cord, take two turns of it 
round the barrel of the head, as shown, 
and pull it up tight. Now transfer the 
cord to the left hand, and with the 
right, screw the poppet cylinder forward, 
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and by the time the point of the drill 
reaches the mouth of the hole, the cord 
will be in a strong state of tension, and 
will prevent the drill hooking in. 

I have used this arrangement for many 
years, on all sorts of work, large and 
small, and it is really as efficient as a 
chuck on the poppet cylinder, and costs 
nothing. It is also useful for solid holes, 
especially with new drills, or in brass, as 
it stops the danger of the drill’s bursting 
through and jumping off the center. 
Only a slight pull is needed on the end of 
the cord, on account of the friction of the 
turns round the barrel, and you let these 
slip gradually as you set the drill in. If 
the two lips of the drill are ground alike, 
it should now make a hole that it does not 
shake about in. Having got the bush 
bored, put it on an arbor and turn it to fit 
the cone in the end of the mandrel. This 
operation is made much easier if you turn 
a recess in the middle, as shown in Fig. 2. 
If you do not use much force in fitting 
this, and do not drive it in hard, there is 
no danger of injuring the cone. This 
bush will not only start the drill true, 
but will steady it for some way down the 
hole. Fig. 2 shows a section of the bush 
in its place. This bush had better be 
removed after the drill has entered the 
mandrel about an inch and a half, for 
it has no effect in steadying the drill 
after that distance, and gets in the way 
of removing the chips. Speaking of 
removing chips, I have always used a 
spiral scraper made of a piece of wire 
flattened and twisted, as Fig. 3. To 
use it, let the lathe run, push it up to the 
end of the hole, and then withdraw it, 
keeping it pressed against one side of 
the hole, and it will draw out chips 
faster than a hook. 

I have also made a practice of twisting 
the long drill that you have to make to 
take the hole beyond the twist-drill. 
This is easily done when they are hot, and 
it is best to make the end much like the 
end of the twist-drill proper, as a flat 
drill cuts mild steel very slowly. I 
have also drilled the mandrels of ordinary 
lathes (not screw-cutting), but of course 
you cannot go right through, on account 
of the back-center, nor can you get 
such a large hole, as the noses of these 
lathes are not, as a rule, as large as 
those of the screw-cutting kind. Even 

(Continued on page 327) 
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SHARPENING EDGE TOOLS 
W. D. GRAVES 


The essential feature of a good cutting 
edge is that its two sides form a 
sharply defined acute angle, which can 
only be attained by having both sides 
straight as shown, much magnified, as 
- A in the drawing, rather than curved, as 
shown at B. Where the novice usually 
fails in whetting an edge tool is in giving 
it a rocking motion, producing the 
rounded edge; and the principal ele- 
ment of skill in the operation lies in hold- 
ing the blade and the stone at the same 
relative angle throughout. There are 
some apparent exceptions to this rule, 
as the common ax; but they are only 
apparent, not real. An ax used for chop- 
ping is better ground with the sides 
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Various Forms of Cutting Edges 


smoothly curved, but the sides of the 
extreme edge, if it is a good edge, must 
be straight. course, these straight 
sides may be very short, only as long as 
they are made by the final ‘‘setting,” or 
whetting, of the edge, but they are there. 

The proper “‘thickness’’ of the edge, 
4.e., the degree of acuteness of the angle 
formed by the two sides, depends wholly 
upon the nature of the tool and the work 
it is intended to perform. A “thin” 
edge will, of course, cut more easily, 
but it will also break and become dulled 
more quickly; so the proper angle must 
be determined, by observation and experi- 
ment, for each tool and purpose. The 
conservative beginner will aim to err in 
the way of making the edge too thick; 
then as he finds it amply strong to do the 
work without breaking or nicking he 
will make it a little thinner, and so proceed 
till he learns the most effective and eco- 
nomical angle. An edge which would be 
sufficiently enduring on soft pine would 
become almost immediately blunted on 
lignum vitae; while, for use on any given 
wood, differently tempered tools require 


sharpening at different angles in order 
to give the best results. 

As most wood-cutting tools are sharp- 
ened like a chisel, this form of edge may 
perhaps best be used in illustrating the 
method of sharpening all. If the tool is 
very dull the work of sharpening is ex- 
pedited by first grinding it on a stone 
or wheel of a grit too coarse to make the 


final cutting edge; taking care to have 


it symmetrical and either straight or of 
the curve of the grinding wheel, as shown 
at C. This method of making the sides 
inwardly curved—or “hollow grinding” 
—which is carried to its extreme in razors, 
lessens the work of whetting, but tends 
to make the edge weak and incapable 
of withstanding hard usage. 

On the grindstone or abrasive wheel 
the tool is brought to an edge somewhat 
more acute than is desired for the finished 
one; but, owing to the coarseness of the 
abrasive used, it is too rough for keen 
cutting. The final edge is “set”? by 
rubbing with or on a flat finishing stone 
of finer grit, making a new and sharply 
defined bevel as shown, magnified, at D. 

All cutting edges are somewhat ser- 
rated, some being finished on a stone so 
coarse that the serrations may be seen 
with the naked eye, as that of the common 
scythe. Such edges are made to cut by 
a sliding action, like a saw; and, for that 
matter, even a razor will cut much more 
readily if given a slight endwise motion.— 
Scientific American. | 


Drilling through Lathe Mandrels 
(Continued from page 326) 

then the hole is often a great convenience. 
I have drilled as far down the mandrel as 
possible, until I have felt the drill touch 
the hard steel plug that is forged into the 
end for the countersink.—English Me- 
chanic and World of Science. 


Capt. Hayden, commandant of the 
Key West, Florida, naval station, has 
received a letter from Cairo, Egypt, 
stating that the Lloyds wireless oper- 
ators in that city had on numerous 
occasions copied messages sent from the 
Key West station. The distance is 
more than 7,000 statute miles, or more 
than 500 miles further than a former 
world’s record. 
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EDITORIAL 


We take pleasure in announcing that 
the first prize offered some months ago 
for the best practical constructive article, 
of a mechanical or electrical nature, has 
been awarded to Mr. P. Mertz, whose 
article, entitled “A Practical Section 
Liner,” is published in this issue. Mr. 
Mertz’ article excellently describes the 
construction of a useful tool, and his 
drawings, evidently made with the aid 
of the article described, show careful 
handiwork and a thorough knowledge of 
the subject. Several other articles were 
submitted in the competition, and it is 
probable that we shall use some of them 
in future numbers, in which case they 
will be paid for at our regular space rate. 

We believe that competitions of this 
kind are of value to both those who 
take part in them and to other readers 
of the magazine, and we are especially 
desirous of developing the descriptive 
faculties of our subscribers. We will 
continue, therefore, this series of con- 
tests, and will award another prize of 
Ten Dollars for the best practical article 
on any mechanical or electrical subject 
submitted to us before July 1, 1913. The 
length of the article is immaterial, 
provided that the subject matter is 
carefully considered and sufficiently de- 
scribes the pointsin question. We prefer 
illustrated articles, and neatness and 
finish of drawings will be considered in 
making the award. 


We regret to be obliged to omit from 
this number the continuation of the ex- 
cellent series of articles on Mechanical 
Drawing, by Mr. P. LeRoy Flansburg, 
whose illness has prevented the com- 
pletion of his installment in time for 
insertion. We anticipate that the series 
will be resumed in the next issue and 
carried forward to completion. 


Our wireless readers will find in this 
number two articles of especial interest 
to them. The one of more theoretical 
interest is by Marconi, and covers a 
number of points of great scientific value, 


in Mr. Marconi’s usual lucid manner. 
The other, of vital interest to all who are 
commercially interestedin wireless teleg- 
raphy, is the latest publication of the 
United States Government on the subject 
of wireless telegraphy, and gives the 
rules for forwarding radiograms from 
ship to shore through naval stations. 
It also gives a very valuable list of ab- 
breviations which are to be used after 
July, 1913, by ships of all nations in send- 
ing from one to another, and which are 
expected to be used immediately by all 
American ships, in order to save time and 
diminish the length of messages sent 
through the ether. Doubtlessa knowl- 
edge of the information in this com- 
munication will be required for the pass- 
ing of examinations for licenses hereafter, 
and we recommend its earnest and care- 
ful study by every operator. 


The task of the Editor in deciding 
what his readers will find most helpful is 
not always the easiest of matters, and 
he is always grateful for information as 
to what will be most useful and valuable 
to his clientele. We have in prospect 
for future numbers many interesting 
articles but we would appreciate in- 
formation from readers as to any sub- 
jects which would be especially helpful 
to them, and will make every effort to 
provide in an early number suitable 
material on any such subjects which 
may be suggested to us which seems 
likely to be of general interest. 


New Wireless Records 


The United States scout cruiser Salem 
left Gibraltar March 11 on her return trip 
to Hampton Roads. The Salem sent com- 
plete messages to Arlington as far as 1,300 
miles, and she was able to receive entire 
messages at a distance of over 2,400 
miles in full daylight. Night trans- 
mission distances were considerably 
greater. The distance reached in the 
official trials sets new world’s records 
for consistent and reliable wireless 
telegraph communication by daylight. 
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QUESTIONS AND ANSWERS 


to the large number of questions received, it is rarely that a reply can be given in the first issue after 
receipt. estions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. This 
amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage and cost 
of letter writing. As the time required to get a question satisfactorily answered varies, we cannot guarantee to 
answer within a definite time. 


If a question entails an inordinate amount of research or calculation, a special charge of one dollar or more 


will be made, depending on the amount of labor required. 


ers will, in every case, be notified if such a charge 
or. 


Read 
must be made, and the work will not be done unless desired and paid f 


1988. Small Wireless Set. M. C. K., Phila- 
delphia, Pa., asks: Please publish in your maga- 
zine the directions of how to make a small 
wireless outfit, including the transmitting and 
receiving sets. Ans.—Nearly every number of the 
Electrictan and Mechanic contains the directions 
for the construction of some instrument used 
in the transmitting or receiving sets of a wireless 
telegraph station. By referring to the back 
numbers you will obtain sufficient instructions 
to enable you to build a complete outfit. The 
directions of how to build a small set would 
interest but such a small number of our readers 
that it would not be worth while to take the space 
for such an article. We can furnish you with 
elementary books on this subject if you desire. 

1989. Dynamo Construction. L. N., New 
York City, asks: I am using the armature and 
field pieces of a magneto to construct a dynamo. 
Instead of the permanent magnets of the mag- 
neto, I am using flat iron 34 x \ in., to be wound 
and placed in position as in the accompanying 
drawing. What size wire and how many turns 
should I use for winding the armature and field 
magnet (the armature being the ordinary mag- 
neto kind, two sections for winding) to generate 
enough current to light a 6-volt ‘Mazda lamp, 
2 c.p. For a 8-volt Mazda lamp. How many 
revolutions a minute will the armature turn 
to generate this current? As this construction 
is for a special apparatus, no part can be changed 
but the windings. Ans.—In the ordinary mag- 
neto generator the spring of the permanent 
magnets is utilized to hold the cast-iron pole 
pieces against the armature bearings. With 
your proposed electromagnet you would have 
to incorporate the same idea, being careful not 
to use iron screws extending from pole to pole, 
else there will be improper paths for the mag- 
netism. The section you propose for the electro 
magnet is too smal; the iron should be as wide 
as the vertical flat face of the poles, surely 144 
or 134 in., and it should be Win. thick. Let the 
winding space on each straight part be at least 
2 in. long, and put on each place % Ib. of No. 22 
8.c.c. wire. Wind armature with all the No. 20 
d.c.c. wire possible. A speed of 2,000 revolu- 
tions per minute may be required, but the puny 
bearings ordinarily found on such machines will 
not be suitable for continuous running. 

1990. Turbines. G. A. P., Reasnor, Ia., 
asks: Referring to page 317, Volume 24, No. 5, 
Electrictan and Mechanic, I would like to know 
more about the Tesla turbine. (1) Is it prac- 
tical as a gasoline turbine? (2) Is it on the 


market yet? Ans.—(1) Nothing further has 
been reported in regard to this simple form of 
turbine. From the fact that the manufacturers 
of the ordinary forms of turbines are making 
no changes in their designs would seem to indi- 
cate that there were positive defects in the prac- 
tical working of the new form. (2) Gas tur- 
bines do not yet seem practical, the reason ap- 
pearing to be the lack of materials that will 
withstand the high-working temperature. 

1991. Wireless Wave-Length. E. S., Deer 
Lodge, Mont., says: I wish to know how the 
wave-length of a wireless station can be calcu- 
lated, or I would be very much obliged to you 
if you will calculate it for me. My aerial is 
about 25 ft. above my instruments and they are 
20 ft. above the ground. My loose coupler 
has 145 turns and 16 in. to a turn on the primary. 
The secondary has about 200 ft. of wire. y 
aerial is composed of 4 wires, 50 ft. long. Ans.— 
The wave-length of a wireless set is equal to 
1885 VIC meters, where L is the inductance 
in microhenries and C is the capacity in micro- 
farads. Thus, in order to obtain a wave-length 
it is necessary to measure both of these quan- 
tities. As this is troublesome, the wave-length 
is determined for commercial purposes by a 
standard receiving set, or, as it is called, a wave- 
meter, which is calibrated to give the result 
directly. Your wave-length would vary with 
the amount of inductance or turns of wire you 
were using when tuning to a station. With 
your set it would probably vary from a minimum 
150 meters to a maximum of 1,000 meters. 

1992. Wireless Calls. C. W. V., Yoakum, 
Tex., asks: (1) What is the call letters of the 
new station at Arlington, Va.? (2) What 
wave-length does it operate on? (3) Where 
are the following stations located: XCP, XCZ, 
KKA, and RS government station? (4) What 
wave-length does NAR operate on? Ans.— 
(1) NAA. (2) 3,800 meters. (3) KKA is the 
S.S. Antilles, with New York as her home port. 
RS is a government station at Pinar del Rio, 
Cuba. e cannot find any record of the other 
stations. If you write to the Commissioner of 
Navigation, Department of Labor and Com- 
merce, Washington, D.C., he may be able to 
give you the desired information. (4) NAR has 
operated on wave-lengths of 1,000 to 2,000 
meters, but under the new law will probably use 
1,400 as its long wave. 

1993. Motor Winding. A. S., Fergus Falls, 
Minn., says: I intend to make a small fan motor 
of size shown by my sketch, and would like to 
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know what size wire to use and how many turns 
to each coil. Starting coils will be wound in 
bottom half of slots 1 and 4, 5 and 8, 9 and 12, 
13 and 16, then a running coil to fill slots 4 and 5, 
spreading into 3 and 6, 8 and 9 with 7 and 10, 
12 and 13 with 11 and 14, 16 and 1 with 15 and 2. 
Is this correct, and will an impedance be needed 
in the starting coil circuit? y current is 110 
volts, single phase, 60 cycles. Ans.—The diagram 
of winding for a small fan motor which you have 
sent for inspection seems entirely correct, and 
the result should be a finely working machine. 
We suppose you will have slots cut in the rotor 
so as to open the iron directly over the rods. 
In the design of a fan motor you must recognize 
that considerable heat is inevitable, and part 
of the work of the breeze is to keep the motor 
cool. If you run the motor without the fan, 
the heat is likely to be serious. Let the starting 
coils be wound with No. 20 wire, all you can get 
in the slots, and No. 23 for the running coils. 
Then instead of putting reactance in the starting 
circuit, put resistance only, say composed of a 
zigzag arrangement of bare German silver wire. 
The size can be No. 20, but the right length 
can be found from experiment only. This will 
reduce the lag in the temporary circuit, which, 
for the case at hand, should be more effective 
than interposing additional lag. Let us hear 
the result of your labors. 

1994. Babbitting. H. E. D., North Haven, 
Conn., says: Have you a book on Babbitting? 
This is something I do not understand, in fact, 
never saw it done, but have done nearly every- 
thing else in the mechanical line, yes, and con- 
siderable in the electrical line. Well, I have an 
old Pope-Hartford transmission, in which the 
bronze boxes are worn very bad, and I am going 
to overhaul it as soon as I get through with the 
machine I am working on now. I am thinking 
of running Babbitt in these boxes. Would you 
advise it? Other mechanics advised trying it. 
As I have said before, I have had no experience at 
this job. I should like a book on the subject 
before I tackle it, and if you have not any, could 

ou advise me where I could obtain one? Ans.— 

abbitting is .easily done by anyone who is 
willing to make reasonable preparations. If a 
bearing is so worn that the shaft is a poor fit, 
you cannot merely run some of the melted mix- 
ture into the crevice; considerable space must 
be prepared for it. Remove the bearing from 
its place, and in a lathe bore out the stock so 
that a thickness of Babbitt of about in. will 
be provided. Chamber the place rather than 
bore it out straight through, thereby leaving 
thin lips at the ends for holding the shaft in 
its right place and for preventing the melted 
metal from running out. If an oil hole is al- 
ready provided, this may be used for pouring 
in the Babbitt, but possibly the hole should be 
enlarged, say to % in. in diameter. Hold the 
shaft to which a fit is to be made in a gas flame 
so as to get it evenly covered with smoke. If 
this is impracticable, merely oil the shaft. 
Either precaution will prevent the shaft from 
sticking. While melting the metal—as you 
would melt lead, in a wrought or cast iron ladle— 
heat the body to be Babbitted in a gas flame. 
Have the metal almost red hot, and pour it 
quickly in place. When cool, drive out the 
arbor, and work it back and forth until the 
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and then ream out the hole to final size. Usea 
good quality of Babbitt—costing not less than 
55 cents per pound. You will get a lot of helpful 
information as to the procedure by visiting the 
repair shops of a street railway company. 
1995. Rotary Engine. R. C., Garliestown, 
Scotland, says: I was wondering if any rotary 
engines have been constructed on the enclosed 
principle. I think an engine to the enclosed 
sketch might look economically, but I thought 
from the name of your book Electrician and 
Mechanic you would be able to know how it 
would look. Ans.—This form is about the very 
earliest of rotary engines, and has been used by 
many experimenters. Also, instead of serving 
as an engine, it has been largely employed as 
a blower, notably on the famous Thomson- 
Houston arc lighting dynamos, for blowing out 
the sparks at the commutator. The defects of 
the construction lie in the experience that the 
radially moving blades have a t deal of 


friction, and soon leak, and also t the thing 
is intolerably noisy. 
1996. Oscillation Transformer. R. A. F., 


Malden, Mass., says: (1) The wireless inspector 
of this district has advised me to use an oscilla- 
tion transformer instead of a helix. What are 
the specifications of one to use with a 3 in. coil? 
(2) What size condenser should I use? (3) 
Hasa Leyden jar condenser any advantage over 
the plate type, and if so, why? Ans.—(1) 
Make the oscillation transformer of the pancake 
type. Use % in. copper ribbon for the winding 
on hard rubber or shellacked wooden frames. 
The primary should contain three turns spaced 
l% in. with the maximum 12 in. in diameter. 
The secondary should contain eight turns spaced 
w% in. with the maximum 12 in. in diameter. 
(2) About .005 mf. Use larger if the coil will 
charge it. (3) Not for use in wireless work. 

1997. Spark Coil. J. A. S., Kansas City, 
Mo., says: (1) Which would be preferable as 
to best spark or best service for wireless, the 
two spark balls or two halves of a k ball 
flat sides facing from the points of sending rods? 
(2) Can you tell me the length of a spark that 
can be obtained from a Splitdorf auto coil, which 
is supposed to give 1,500 volts from a 6-volt 
80-ampere-hour storage battery? (3) Can you 
connect two in series and get twice as big a 
spark? Ans.—(1) The two spark balls. (2) 
About 1-16 in. (3) Yes, but you are quite 
liable to puncture the insulation. Connect the 
secondaries in multiple and the primaries in 
series. 

1998. Tuning a Transmitting Set. K. R., 
Toronto, Can., says: I have a 4 kw. Clapp- 
Eastham rotary spark quenched gap set, con- 
sisting of edgewise wound oscillation transformer, 


as described by Stanley Curtis in your Novem- 
ber number, condenser of three units etic 
leakage transformer and rotary quenched gap. 


(1) How would one increase or decrease the 
wave-length issued without disturbi the 
sharpness or purity of the set’s save? (2) 
Using this oscillation transformer is it the chang- 
ing of the amount of inductance in the primary 
or in the secondary which causes a change of 
wave-length, or does the inductance in both 


ELECTRICIAN AND MECHANIC 


have to be changed? (3) How would one tune 
this set for a wave-length of approximately, 
say, 500 meters with a hot wire and a wave- 
meter? The aerial is 190 ft. long and 75 ft. 
high above ground and instruments. (4) 
Could this be done without a wavemeter? 
Ans.—(1) Within moderate ranges you would 
vary the wave-length by varying the inductance 
of the oscillation transformer. (2) In order to 
obtain satisfactory results it is necessary that 
both the pri and secondary oscillation 
circuits be tuned to the same wave-length. 
Therefore, if you desire to alter your wave- 
length it will be n to change the in- 
ductance on both the primary and the secondary 
of the oscillation transformer. (3) To tune 
the set for a wave-length of about 500 meters, 
use the three sections of the condenser and vary 
the inductance of the primary of the oscillation 
transformer until a reading of about 500 meters 
is obtained on the wavemeter when a spark is 
passed in the primary oscillation circuit of the 
transmitter. While the reading is being made, 
the secon circuit should be disconnected. 
When the desired value is obtained in the primary 
circuit, inductively couple to it the second 
circuit and vary the secondary inductance until 
a maximum reading is obtained on the hot-wire 
ammeter. (4) Not for any definite wave- 
length. If the primary oscillation circuit is 
tuned at random, the secondary circuit will be in 
tune when the maximum reading is obtained 
on the hot-wire ammeter placed in series with 
the antenna. 

1999. One-half Inch Spark Coil. H. F. L., 
Columbus, Ga., says: (1) I wish you would 
kindly give me a plan for the constructing of a 

k coil so as to produce a in. spark. (2) 
Please state the kind of material and the quan- 
tity required for the construction. (3) Also 
tell the kind and the sufficient amount of current 
to operate this spark coil, whether battery or 
other current. I prefer both or battery. Ans.— 
(1) Philip Edelman in his book on ‘“Experi- 
mental Wireless Stations” has some very inter- 
esting data on the subject of the construction 
of small spark coils. If you cannot obtain this 
book from your local library, we can furnish it 
for $2.00 postpaid. You can use any form of 
direct current from batteries or other source. 
Rectified alternating currrent would also come 
under this head. 

2000. Radio License. L. R., New Durham, 
N.H., asks: (1) About how far should a 1 kw. 
transformer rotary spark gap, oil condenser, 
oscillation transformer and aerial 85 ft. high 
transmit at night over land, using 200 meters 
wave-length? I understand that the low wave- 
length cuts down the range. (2) I shall soon 
have two poles about 90 ft. high and can ‘place 
them most any distance apart up to 150 ft. 
What type of aerial would you advise to give a 
long receiving wave-length and a sending wave- 
length below 200 meters? I understand that a 
condenser in series with the aerial will reduce the 
sending wave-length and also greatly reduce 
the range, and that when a duplex aerial is used 
the larger aerial absorbs most of the waves sent 
out, but I do not know which is best. One of 
sah poles is almost directly above my apparatus 
which 1s on the second floor and the ground 


wire is 10 ft. long. (3) I am 15 miles from the 
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state boundary and 30 miles from NAC, the 
nearest station. Could I geta ial license to 
use a very long wave-length, and if so, how could 
I get such a wave-length? I want to talk with 
a fellow 30 miles away, and am afraid I cannot 
do so with the sort wave-length. Ans.—(1) 
If well tuned, you should be able to work from 
25 to 50 miles, but local conditions cause such 
variations that we cannot give any definite data 
on the subject. (2) It would be better to use 
one pole with vertical antenna, which could be 
used both for transmitting and receiving. (3) 
It is very doubtful if the Radio Inspector would 
rant you a special license, unless you held a 
Brst-grade commercial license and could give 
a good reason for aia ee longer wave. 
001. Rays. A. T., Brooklyn, N.Y., asks: 
(1) Where can I buy the best instruction books 
about X-rays Excells, medical coils, etc., so that 
I may obtain a thorough understanding of them? 
(2) t effect will ozone and X-rays have over 
human body? (3) Where is the largest electro 
medical instrument manufacturing company 
situated in New York City? Ans.—(1) We 
can furnish you with the following books at 
rices quoted: ‘Practical X-ray Work,” by 
F. T. Adderman, $4.00; ‘‘Rarography and the 
X-rays,” by S. R. Bottone, $1.10; “Something 
about X-rays for Everybody,” by E. T. Bubier, 
50 cents; “ABC of the X-rays,” by W. H. 
Meadowcroft, 75 cents; “Röntgen Rays and 
Phenomena of the Anode and Cathode,” by E. 
P. Thompson, $1.00; “Light Visible and In- 
visible,” by S. P. Thompson, $2.00; “Medical 
Electricity and Röntgen Rays,” by S. Tousey, 
$7.00; “Induction Coil in Practical Work, includ- 
ing the Röntgen X-rays,” by L. Wright, $1.25; 
“X-rays Simply Explained,” by L. Wright, 
25 cents. (2) X-rays in themselves do not 
appear to have any affect on the body, although 
the burns resulting from the high-frequency 
apparatus used in their production are quite 
serious. Ozone, chemically known as 03, is a 
condensed form of oxygen, and breaks down 
readily in contact with moist substances. In 
doing so, it liberates nascent oxygen and furnishes 
a powerful oxidizing agent. Introduced into 
the lungs it therefore stimulates the circulation 
and other activities by reason of the increased 
amount of oxygen furnished the blood. Ozone 
also acts as a disinfectant and deodorizer. (3) 
We should advise your consulting the Business 
Directory of New York City, which is no doubt 
accessible to you. 

2002. Motor Winding. W. McN., Albany, 
N.Y., says: Tell me the amount of wire and the 
size and how to wind for the armature and field 
of a Kester bi-polar, 1 h.p. motor, to be used on 
30 volts direct current; also tell me where I can 
purchase Watson’s book on storage batteries; 
also tell me the price of this publication. Ans.— 
The “Kester” is a design adapted for small sizes 
only, and you will find better proportions for a 
1 h.p. size in various publications. Watson's 
design, described in ‘How to Make a 1 H.P. 
Dynamo,” though involving a heavy machine, 
provides one that can be built with a minimum 
of tools and labor. We will be glad to suggest 
the proportions and windings of any other de- 
sign, without further charge, if you can give us an 
idea as to the facilities at your disposal for 
building and running the dynamo. Perhaps 
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you have underestimated the current input to 
develop the proposed power. 1 h.p. means a 
useful effect oF 746 watts of electrical energy, but 
since there are unavoidable losses even in the 
best of machines, you will have to putin a greater 
amount than this, and for a machine of the 
size under consideration, 1,000 watts input 
would not be unusual. At 30 volts, this would 
mean 34 amperes. We wonder what source 
of current you have. To handle such an 
amount at the commutator would require a 
larger construction than is usual. You would 
be better off to adopt 110 volts, whereby 9 
amperes would be sufficient, and require com- 
mutator and brushes of smaller dimensions, 
or permit use of carbon rather than copper 
brushes. The 30-volt machine would certainly 
require copper brushes, and these cause much 
more wear and attention than those of the other 
sort. Perhaps Watson’s % h.p. machine would 
fill your needs. It is a fine looking and run- 
ning dynamo, but is less easy to build. 15 
to 20 lbs. of wire will be required for the two 
sizes. We can supply the book on Storage 
Batteries. 

2003. Wall Paper Paste. C. E. C., Fair- 
field, Conn., asks: (1) What are the best 
paying positions outside of the Government and 
the salary? (2) How to make a good paste 
for wall paper. Ans.—(1) There seems to be 
no limit to the amount of salary a man can at- 
tain to in the United States, provided he has the 
necessary qualifications. Employers are always 
looking for those to whom they can pay higher 
salaries provided they can get more efficienc 
in the work. There is no field wherein high 
salaries cannot be attained by those who are 
able to deliver the goods. (2) Boiled flour 
paste is usually used for paper. Use a cheap 
grade of rye or wheat flour, mix thoroughly 
with cold water to about the consistency of 
dough, or a little thinner, being careful to re- 
move all lumps; stir in a tablespoon of powdered 
alum to a quart of flour, then pour in boiling 
water, stirring rapidly until the flour is thorough- 
ly cooked. t this cool before using, and thin 
with cold water. 

2004. Protective Device. H. S., Chicago, 
Ill., asks: (1) Will you kindly tell me how to 
construct a “protective device’’ suitable for a 
1 k.w. flexible step-up transformer; that is, 


an instrument to prevent ‘“‘kick-backs”? (2) 
What is my wave-length? I have an aerial 
35 ft. high, 95 ft. long and six strands. Ans.— 


(1) A very satisfactory protective device consists 
of connecting two 1 m.f. telephone condensers 
in series across the line supplying the trans- 
former. The common terminal of the con- 
densers should be grounded with a wire at 
least as large as the line wire. A small spark 
gap set at about 1-32 in. should be connected 
across each condenser to protect it from breaking 
down during kick-backs. (2) It is impossible 
to determine your wave-length from such a 
small amount of data, but it would probably 
be around 200 meters, over this value rather 
than under. 

2005. Hydraulic Horse-Power. A. C., Pres- 
ton, Wash., calls attention to indefiniteness 
in the formula for the horse-power of a stream 
of water as given in answer No. 670, in the July, 
1908, issue. He does not understand why the 
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“head” was not involved. Ans.—There are 

errors in the answer to which reference is made, 

both typographical and in statement, and we 

are E rectify them. The formula reads, 

H.P. ——, but explicitly states that this makes 
650 


allowance for the loss in the wheel, whereas your 
note seems to indicate that this was the entire 
theoretical power, so in this point the answer 
is clear, but the error consists in not using H, 
meaning the “head,” in place of “h,” referring 
to the height of water above the weir. That is 
“h” was used with two meanings and led to 
confusion. To state the matter anew, a de- 
termination of the horse-power must be made on 
the basis of the number of foot-pounds in a 
iven time, say per minute. If kh = the height 
tor depth) of water as measured at the weir, 
and b = the breadth or width of the opening, 
both in inches, and the velocity of flow, by 
Torricelli’s law, V y¥2gs, the number of cubic 
inches per second can be expressed as Q bh yf 2g. 
The value of “g” is, as usual, 32.2, meani 
the acceleration of gravity in feet per secon 
Since the weight of water is .036 lb. per cubic 
inch, 28 cu. in. will be required to make a pound. 
Then the wejght of water passed per second will 
be 28bh ¥2gh lbs. If, after passing over the weir, 
the water falls a distance of H ft., the foot-pounds 
represented will be 28bh ¥2gs H, and since 1 h.p. 
is equal to. 550 ft. lbs. per second, the theoretical 
28bh Y2k H 
horse-power will be ee In the 
0 
article in question, 25 was given instead of the 
correct number 28. If the dimensions of the 
weir are taken in feet and the flow in feet per 
minute, the quantity would be in cubic feet per 
minute, and since the weight of a cubic foot of 
water is 62.4 lbs., the number of feet pounds per 
minute would be 62.4 Q, and if the fall was H ft. 
in height, the horse-power would be 62.4 QH 


33,000 ` 
QH 
which reduces to ag" but allowing for inevitable 
30 


waste effort, a common value of the denominator 
is taken as 650, meaning that the efficiency of 
the wheel is 80 per cent. The particular sort 
of wheel to use depends upon the comparative 
values of Q and H. If the quantity of water 
is small but under a high head, the “impulse” 
type, well illustrated by the Pelton make is 
best, but if Q is large and H is small, the ‘‘re- 
action,” or ordinary turbine is required. Under 
appropriate conditions each can show an eff- 
ciency of 80 per cent. 
2006. Electrocution. L. W. W., Lawrence, 
Mass., asks several questions as to animal 
fatalities due to the electric current, such as 
when a horse steps on street car rails that have 
the electrical ‘‘bonds’’ broken. Ans.—The 
conditions under which the electric current has 
been fatal to life are exceedingly varied, and 
of course the exact data are impossible or un- 
desirable to secure. It is a long time since 
any report of such accidental horse-killing has 
come to our notice, but in the early days of 
electric railroads, when the trolley wires were 
less securely strung and the rail joints less 
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reliable than at present, horses were frequently 
electrocuted by getting tangled in a fallen wire. 
Poor joints in the track alone have never pro- 
duced death. It seemed strange that while a 
man would often be involved in the same tangle 
he would escape with only meager burns or 
shocks. The reason was not and may not 
even now be entirely plain. However, it may 
be that while horseshoe nails are not supposes 
to enter any vitals, they may be more conductive 
into sensitive regions than we suppose. 7, 
a horse is likely to fall so as to bring his bare 
perspiring body into better contact with wires 
and track than a man whose clothing would be 
expected to make him almost immune. Under 
these divergent conditions, it may not be strange 
that a pressure of 500 volts may send enough 
current through a horse to kill him, while it 
18 not uncommon for a man to get against the 
Wires with comparative impunity. Boys, how- 
ever, have been killed when in contact with 
such circuits. Under special circumstances 
men have been killed when the pressure was 
quite low, as was once illustrated in a Turkish 
bath establishment in London, when a man 
standing in a copper lined tub took hold of an 
accidentally grounded electric light fixture. 
was a case of direct current supply at 
only 200 volts. It was not proved, however, 
that the electric current did such direct killing 
as in the case of criminals, for the fatality may 
have been more directly due to fright and 
heart failure. The lowest reported voltage 
with alternating current that produced death 
was recently in a mill in Providence, R.I., the 
ressure being about 350 volts. This would 
equivalent in effect to about 600 or 700 
volts with direct currents. In criminal elec- 
trocution, the pressure employed varies from 
about 1700 to 2000 volts, alternating, and under 
the special preparations for the circuit the 
current amounts to 7 or 8 amperes. Momentary 
contacts with sources at much higher voltage 
are not necessarily fatal, as was recently ıl- 
lustrated at Pittsfield, Mass., when one of the 
student-engineers accidentally took hold of 
the terminals of a 33,000 volt transformer, 
finger rings were melted, and the flesh burned 
away to the bone, but aside from these burns 
the man was not injured. 

2007. “American Electrician.” T. N. M., 
St. Louis, Mo., asks: Is there a magazine 
called the American Electrician (not American 
Machinist)? If so would like to know where 
published. Ans.—American Electrician was 
absorbed by the Electrical World (McGraw 
Pub. Co., N. Y.) in about 1906, and so is no 
longer published, but a monthly edition of the 
latter is supposed to cover the same ground. 
Subscription $1.00 per year. 

2008. Electric Elevators. J. S., New York 
City, asks: Can you give me any information 
where I can get a book dealing on the subject 
of electric elevators. Ans.—''Elevators: Hy- 
draulic and Electric,” is a handbook containing 
full description and illustrations of the mechanism 
of all the modern types of electric and hydraulic 
elevators; also instructions regarding their 
care and operation; the danger incurred by 
careless handling is clearly set forth; a series 
of questions and answers follows. Designed for 
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the use of engineers and operators. By Calvin 
F. Swingle. Price $1.00. The ‘‘Trust” ele- 
vator manufacturers, the Otis Elevator Co., 
Yonkers, N.Y., have various publications that 
can probably be secured for the asking. 

2009. Induction Motors. J. B. ov. Sault 
Ste. Marie, Mich., asks: Will you kindly let 
me know if you have any books or printed 
matter for sale which treats on winding of 
small induction motors (144 h.p.)? I mean 
stator winding; if you have, please let me know 
the price of same. Ans.—The only adequate 
book of which we know is Hobart’s ‘‘Electric 
Motors.” Price $5.50. This, however, does 
not describe small machines. His book on 
“Armature Construction,” price $7.50, you will 
find very profitable, but this, too, does not 
treat of small machines. Another book that 
deals rather more with the theory is by Bailey. 
Price $2.50. 

2010. Clock Magnet. H. J. T., Loudon- 
ville, Ohio, asks: Gh) We want to operate a 
magnet for a magnet release on a cl move- 
ment, which will be located a mile or a mile 
and a half from our office. With what size 
wire and how many turns will be required in 
the magnet? (2) How many cells and what 
kind would you advise? (3) We have a 
14 gauge iron wire up, can talk over it with 
telephone, but cannot ring a door bell through 
it with open circuit (dry batteries). Can you 
advise how to figure out how many cells it 
takes to overcome the resistance and still 
work our magnet, which will require 3 or 4 
volts (two cells will operate it on short circuit)? 
Ans.—(1) We would not advise you to 
change the magnet in the clock, but to use a 
20 ohm relay at the end of the line. This would 
require less energy than the clock and would be 
More certain in its action. (2) Using the 
relay it will be necessary to have two dry cells 
in the clock circuit and about six in the line 
circuit. (3) To find out how many cells it is 
necessary to have, it is necessary to know 
how much current is necessary to operate the 
mechanism. Knowing the current, J; the 
electromotive force of the cells, E; the resist- 
ance of the line and mechanism, R; the resist- 
ance of each cell, B; the nuns required will be: 


N = 
E—IB 

2011. Storage Batteries. W.C.H., Mano- 
met, Mass., asks: Will you please settle an 
argument on storage batteries for, me? (A) 
claims that the term “charging” storage bat- 
teries is wrong, as there is no such thing as 
charging or storing electricity in the cells, but 
that the electricity simply removes the forei 
substance from the plates, allowing the acid 
to work on the plates, thus restoring them to 
their (the plates) normal condition to be acted 
upon by the chemical process. (B) claims that 
electricity is stored in the cells by charging 
them with an electrical current, but in order 
to hold the current these must have the chemical 
action. Now, if the electricity does not stay 
in the battery when it is charged, where does 
the electricity go? Ans.—If our opinion will 
serve in any respect as a peacemaker, we will 
be very glad to give it. It is certain that widely 
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different views can be held on matters pertaining 
to electrical behavior, for as yet no one knows 
` what electricity is, and therefore one person’s 
Opinion may be worth as much as another's. 
Whatever electricity is or is not, there is, how- 
ever, no more reason to consider that it remains 
or resides as such in a storage cell than in a 
plating tank. Now, one of the fundamental 
ideas about electricity is that it is incompressible. 
This means that in a given piece of apparatus, 
just as much electricity must come out as went 
in. For instance, when an electric lamp is pass- 
ing a certain current, an ammeter indicates the 
exact amount whether it be connected on one 
side of the lamp or the other. If there was any 
storage of actual electricity, an ammeter on 
the incoming side would read higher than on 
the outgoing. The nearest case to genuine 
storage is in the case of a Leyden jar, or other 
form of condenser. In the plating tank or 
storage cell chemical work is done, and that 
work abides after the current stops, so that 
whereas it is common and sufficient to use the 
expression ‘‘charging,’’ it should be recognized 
as merely a convenience, and no more accurate 
than the equally incorrect yet acceptable ex- 
pression ‘‘sunrise’’ or ‘‘sunset.”’ 

2012. Storage Battery. S.C. H., Cleveland, 
Ohio, asks: I am making a storage battery 
of lead plates, 7 x 7 in. by 14 in., shaped grooves 
cut 1 in. apart dividing the plates into squares 
on both sides with 3-16 in. hole drilled through 
the plate where the grooves cross. Plates are 
14 in. apart, and I figure about 100 square inches 
exposed to the acid. With 5 of these plates in 
a cell (1) what would be the capacity and at 
what rate should it be charged? (2) What 
part of sulphuric acid should be used with 
water? (3) What voltage should be used to 
charge 10 cells? Ans.—It would seem that you 
had cut so few grooves as to make the increment 
of area hardly noticeable. With plain sheets 
the area of each side would be 49 square inches, 
and with both sides counted you will have 
98. Add to.this the narrow edges and you will 
have the 100 sq. in. without counting in the 
cuts you have made. You should have the 
grooves cut as closely together as 14 or 16 to 
the inch, with a resulting active area of 500 or 
more square inches. You will find descriptions 
and directions for cutting such in Watson's book 
on “Storage Batteries.” If completely cut in this 
manner, you can charge ata rate of 4 to 5 amperes 
per plate, so that with five such positives and six 
suitable negatives you can use 20 to 25 amperes. 
You must allow 2.5 volts per cell for charging. 
Do not undertake to make a storage battery 
until you have read considerable literature 
on the subject, else you will waste your time 
and money. It isa field of activity in which you 
can well afford to profit by the experience of 
others. Our July, 1911, magazine was a storage 
battery number, and you will find that good 
reading. 

2013. Induction Transformer. C. M. G., 
Stege, Calif., asks: (1) Please give data and 
dimensions of core and primary Dor a M k.w. 
open core transformer using No. 34 s.c.c. wire 
on secondary. The diameter of primary after 
insulating tube is to be 2 in. There is 40,000 
turns on secondary. (2) What would be the 
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secondary voltage on 110 v. d.c. (3) What 
would be the per re Maay! Ans.—Y our 
enquiry seems to indicate the ordinary ‘“‘in- 
duction” coil type of transformer, windings 
being perhaps 10 in. long. We do not know of 
any successful use of such coils on 110 volts 
alternating current. The usual pri wind- 
ing would consist of only two layers of No. 14 
wire, and the current derived from batteries. 
Six storage cells will be found to give best results. 
If you employ 110 volts, the number of turns 
of wire in the primary will be so many as seriously 
to increase the self-induction, and therefore 
reduce the sharpness of the interruption. On 
open circuit, the secondary voltage would 
Approach the number resulting from the ratio 
of the number of turns in the two windings. 
With the coil at work, the effects of magnetic 
leakage and ohmic resistances produce results 
altogether indeterminate. As the secondary 
output cannot be measured, there is no way to 
find out the “efficiency.” With the closed 
core type of transformer, the results can be 


closely predicted. 

2014. Rheostat. Mr. F. J. B., Washington, 
D.C., asks: Various electrical companies 
use a sort of porcelain insulation on the backs 
of small rheostats and the resistance wires are 
imbedded in this; (1) What is the com- 
position of this insulation? (2) How is it 
applied? (3) How or where can I find di 
tions for the construction of a carbon resistor 
that is capable of developing heat sufficient to 
prepare brass for casting? Ans.—(1) Such 
rheostats are known as the ‘“‘enamel” sort, the 
purpose of the enamel being not alone to serve 
as insulation, but as a conductor of heat. The 
wire constituting the resistance has a very small 
area exposed for radiation, and, in contact with 
the air only, its current capacity would be much 
less than when buried in the enamel. This 
result is quite unexpected, for at first thought 
one would believe the wire would be so pre- 
vented from cooling off as to reduce its capacity. 
The explanation is found in the fact that the 
enamel is very thin and is a fair conductor of 
heat, and conducts it to the ribbed iron backing 
that still further increases the area for radiation. 
(2) To make the enamel you can follow the 
regular procedure for making cooking or san- 
itary vessels. Of course there are various 
processes, some of them more easily applied 
than others, and also having varying degrees 
of permanence. First the iron must be covered 
with a “flux,” and this can be made from a 
mixture of white lead, 10 parts; ball clay, 
1 part; flint glass, 10 parts, and whiting 1 
part. When fused, this is to be run upon the 
plate. The resistance wire is to be laid in place, 
and when again sufficiently heated, a powder, 
made as follows, is to be sprinkled upon the wire 
to a sufficient depth. Flint glass 16 parts; 
oxide of tin, 14% parts; niter, 144 parts; red 
lead, 4 parts, and China clay, 1 part. When 
this mixture has been fused in a crucible, it is 
to be poured out and when cool to be broken 
in pieces and then reduced to fine powder. (3) 
We do not know of any carbon device that 
gives sufficient heat, but you might address the 
American Electric Furnace Co., 45 Wall St., 
New York. 
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The Most Practical 
Electrical Library 


The Electrical Engineering Library is part of the International 
Library of Technology that cost $1,500,000 in its original preparation 
It contains the knowledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks has 
proved easiest to learn, to remember, and to apply. here is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori- 
tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, they 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many righ Ho contained in the Electrical an pay Aay are as 
follows: Electricity and agnetism; Electrodynamics; Electrical Resistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Pri Batteries; Electrica! 
Measurements; Dynamos and Dynamo nenga; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Transmission; Line Construction; Switchboards; Power 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; Are 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; lectric 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto- 
Switchboards; Electric-Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiple-Unit System“; Efficiency Tests; Energy 
Regulation; Central Energy Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; ell Toll and Testing 
Circuits; Exchange Wiring; Telephone 
Cables, etc. 

The Electrical Library con- 
tains 17 volumes durably and 
handsomely bound in ,three- 
fourths red morocco. Each 
volume is 6X9 inches in size. 
They may be purchased in sets 
of fiveormore volumes. Ifyou 
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particulars in regard to your Library of T 
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TRADE NOTES 


A NEW Power Grinder 


A conservative estimate of the number of 
„farms on which gasoline engines are used would 
place the figure between 40 and 60 per cent. 
There has been a great call for a cheap, durable 
and fast cutting grinder to be run by gasoline 


engine. 

n potas out the new ja) grinder No. 308 
and No. 309, the Luther Grinder Mfg. Co. have 
been able to make a strong, heavy machine, at 
a very low cost. The No. 308 is equipped with 
a medium Dimo-Grit tool sharpening wheel 
7x1 inches in size. The No. 309 is practic- 
ally the same as the No. 308, but has a fine 
grit wheel in addition to the medium one. 
These wheels are held on by flanges. In case 
of ‘the 309 with the two wheels, the driving 
pulley is situated at the center of the machine. 


With the 308 the driving pulley is at one side 
and the sharpening wheel at the other. The 
belt can come from above, from the side or 
from directly beneath. All bearings are ex- 
tremely long, wide and heavy. The manufact- 
urers are willing to guarantee all the parts of 
the machine for many years. 

The ning wheel is of Dimo-Gnit, the 
new fast cutting wheel for steel. Dimo-Grit is a 
further development of Carborundum, having all 
the best features of that well known substance 
and the additional advantage of leaving a 
smooth cutting edge on steel tools. Dimo- 
Grit is manufactured by the electric furnace 
process. In case this grinder is desired with 
Carborundum wheels instead of Dimo-Grit 
the number is then 308C and 309C. 


BOOK REVIEW 


Lefax. Loose leaf engineer’s reference book 
founded by John Clinton Parker, published 
by the Standard Corporation, Pennsylvania 
Bldg., Philadelphia, Penn. A year’s sub- 
scription, $1.00. Size of pages 334 x 6% in. 
Loose leaf binder, leather-covered, 90 cents. 
With the evident idea of giving the engineer 

ultimately all the data which he needs to keep 
on hand, in the shape of loose-leaf sheets, so 
that he need carry for reference only such pages 
as are most important to him, J. C. Parker has 
hit upon the scheme which has now borne fruit 
in “Lefax” (Leaf-facts). 


It takes care not only of the data sheets 
published by the Standard Corporation, but 
of the engineer’s own notes, and of data pub- 
lished in periodicals, for such may be filed on 
blank sheets of the same standard size as the 
data sheets, and indexed among them. Clip- 
pings can be so pasted or a synopsis of the arti- 
cle written on the blank sheet. Subscribers are 
invited to suggest subjects for data sheets, and 
such as furnish data sheets which are accepted 
will be paid for them. i 

On each sheet a filing index is printed which 
can be modified at the individual user’s pleasure. 

In the sample sheets sent out are tables of 
logarithms, circumferences and areas of circles, 
the 1912 standard of flange fittings, actual 
evaporation per boiler horse-power and factors of 
evaporation for saturated steam, properties of 
saturated steam from the new Marks & Davis 
tables, actual evaporation per boiler horse-power 
and factors of evaporation of superheated 
steam, 100 deg. superheat, sheet metal and wire 
standard gages, and an example of the advertis- 
ing sheets sold to manufacturers of equipment 
for presenting data of interest to engineers. 
The one given among the samples is from the 
Parker Boiler company, and describes the de- 
sign of a Parker downflow boiler. 


Thick-Lens Optics. An Elementary Treatise 
for the Student and the Amateur. By 
Arthur Latham Baker, Ph.D., New York, 
D. Van Nostrand Co., 1912. Price $1.50 net. 
The author of this book has compiled a very 

satisfactory manual of the mathematical optics 

of photographic, mi ic and telescopic 
lenses, and given all of the formulas and 

i sn to enable a complete cal- 

culation of the properties of any combination 
of thick lenses, that is actual lenses, as dis- 
tinguished from the theoretical thin lenses of 
the optician. The calculations are made for a 
single monochromatic ray, and therefore the 
book does not go into the question of achromatic 
or spherical aberrations, but it is sufficiently 
complete to enable the practical working proper- 
ties of any of the combinations of lenses to be 
deduced, and to enable the student to find out 
what would be the effect of ing any of the 
components of his combination. Though the 
book contains a large number of mathematical 
formulas, and is therefore at first glance ap- 
parently confusing, the mathematics involved 
are of the very simplest kind, requiring a knowl- 
edge of only extremely simple algebra, one or 
two elementary problems in geometry, and the 
conception of the sine in trigonometry. An 
reader of ordinary intelligence can master 
the necessary mathematics in a few minutes. 
At the same time, the author has clothed his 
mathematical material in a form which is un- 
attractive to the average reader, and much of 
it might easily have been stated in words rather 
than in severely concise formulas. Neverthe- 
less, for the student who desires to master the 
subject, and is willing to face an apparent dif- 
ficulty which is not as great as it appears, the 
treatment could hardly be better, and we 
thoroughly commend the book to all readers 
who are interested in knowing the properties 
of their lenses. 
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Present this coupon to your paint or hardware dealer for our 
25-cent Instruction Book. He will also give you free two 10-cent 
bottles of Johnson’s Wood Dye, which comes in 17 shades, such 
as Mission Oak, Early English, Mahogany, etc., and one 10-cent 


can of Johnson’s Prepared Wax. If your dealer cannot supply you, give us his name, and ' 
we will send them free and postpaid, Our book tells how to secure the right artistic wood 
effects with least expense and trouble. 


Johnson’s Wood Dye , 


is a dye, nota stain. It sinks deep down bringing out the natural beauty S Value } 
of the wood. In half an hour it will be perfectly dry. No dust sticks, 7 55c--FREE » 
no streaks show. Not only beautiful but lasting and easy to use. P 

May be applied over old worn varnish or shellac. 
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VERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 
priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body. The 

boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. 


This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 


Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don't keep the books, the 
set is returnable AT OUR EXPENSE, and we will refund your $1.00, plus any expenses. P i 
, is an authoritative work, well printed and handsomely bound in five volumes. Written 
Cassell S Cyclopaedia of Mechanics by a staff of skilful and talented mechanical and technical writers, under the direct 
editorship of Paul N. Hasluck, the foremost living wmter on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each 
volume measuring 744 x1044 inches; strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 
F th P ctical Mechanic The practical mechanic will find in this work thousands of articles such as: Spindle molder for 
or e Fra treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for wood-worker’s 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils; 
spacing dynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 
metals fora high finish; calculating weight of rolled metal, oes etc. A 
€ which indicate the exceptional range and comprehensiveness of the 
Some General Subject-Headings work include: Acetylene — Acids—Alabaster—Alloys— Barometers 
—Boat Building—Bookbinding— Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach- 
building—Concrete—Cycles— Drawing Instruments — Dyeing — Electricity—Embossing — Enameling— Engineering 
— Engraving —Entomology—Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— 
Gas—Gauges — Gilding — Glass — Granite — Guns and Firearms—Heating-Apparatus—Illuminating—I nlaying 
—Ivory—Jewelers’ Work — Lamps — Lantern Slides— Leather Working — Lenses—Lithography—Lubri- 
cating—Machinery—Marble—Metal Working—Metals and Metallurgy—Modelling — Motors— Moulding 
Machines — Paints — Paper — Paving — Photography — Pipes — Plaster—Plumbing—Pottery— Poultry 
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— 
Sanitation — Saws — Screws + Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—Stoves—Tanning—T axidermy—Terracotta—Tiling—Timber—Tools — Upholstery — Valves 
aiei th ar ewernne -W SOG MOTE Bs - t f i ua 
4 rant you > Bee is Tam y o 
Examine his Great Set of cao tank coe bert be ca ased with en blading; epee oad ba 
Books at O UR Expense printing, and the ~wondartal fund of information it con- 
tains. We want you to examine it thoroughly, for we know you will be quickly im- 
pressed with its practical value. The price of this complete work in five volumes as 
above described, is $18.00. Just maii us the coupon opposite with $1.00 and you 
will receive the set, carriage paid. Examine it five days. If atthe end of that 


Sampson 

Pub. Co. 

221 Columbus Ave. 
Boston, Mass. 


GENTLEMEN :— I enclose 
herewith $1.00 for which 
kindly send me carriage pre- 
paid, for free examination, one 
complete set of Cassell’s Cyclopædia 
of Mechanics, in five volumes. It is 
understood that I may examine the work 
five days, and if I do not wish to keep it, 
I agree to notify you and hold subject to your 
order. If I keep it, I agree to pay you $1.00 

five days and the balance of $16.00 in instalments of $2.00 
per month until paid. Itis further understood that you 
will refund the dollar paid if I decide not to keep the books, 


time you do not want it, notify us and hold subject to our order, and we agree NAME...... aaa i a a a Ce a a a a 
to return the dollar you have sentus. If you keep the books, pay us $1.00 oai 

within five days, and the balance $2.00 a month until paid. ADDRESS ..cccccceccvccccccsccsece eee Pee PP eSECCOTOCCCOCC CC oT TT TT eT 
Ss A Yi PSON PUBLISHING CO. OCCUPATION OR EMPLOVER 6 édsdetassteccsasevd ee meee eee ee ee eee eeare 
831 Columbus Ave., 33 Boston, Mass. Send this coupon or copy of it á 
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Free—Six Big Issues of | 
Je Investing f 


ELECTRICIAN AND MECHANIC 


S 


or Profit 


If you will simply send me your name. Special 


Introductory FREE Offer. Six fine Monthly 
Issues—each worth $10 to $100 to you. 


How much do you know about the Science of invest- 


ment? Do you know the Real Earning Power of your money? What is 
the difference between the Rental Power and Earning Power of money? 
Do you know how $100 grows into $2200? 


Why you should get Investing for Profit: 
Only one man in a thousand knows the difference 
between the rental power and the earning power 
of his money. Few men know the underlying 
principles of incorporation. Not one wage earner 
in 10,000 knows how to invest his savings for 
profit, so he accepts a paltry 2% or 3% from his 
savings bank, while this same bank earns from 
20% to 30% on his money—or he does not know 
the science of investing and loses his all. 


Russel] Sage said: ‘‘There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers— 
financing is everybody’s business. As a matter 
of fact, st is the most profound and complicated 
of them all.” 


So let me give you just ~ glimpse of the valu- 
able investment information you will get in my 
six big issues, ‘‘The Little Schoolmaster of the 
Science of Investment,’’ a guide to money-making: 


The Science of Investment. Capital Is Looking for a Jeb. 
The Roet and Branch of the The REAL Earning Power of 

Investment Tree. Your Money. . 
Hew to Judge a Business Enter- Investment Securities Are Net 

t re 

Where New Capital Put Inte a The Actual Possibilities of iantel- 

Cerporatiesn Really R ligent Investment. 
**Watering’’—Its Significance. The Capitalization of Genius and 
idie Moncy vs. Active Meaney. ef Opportunity. 


Wait till you see a good thing—but don’t wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
campaign of education on the logic of true invest- 
ment. A revoiution in the financial world is now 
going on—to the profit of the small investor, 


You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 
cover to cover it contains the fundamental princi- 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information. 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my wonderful magazine. 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not as 

et learned the art of investing for profit. Learn 
ow $100 grows into $2200. 


Use this Coupon for the Six Issues 
and Financial Advice FREE 

If you know how to invest your savings — if 
you know all about the proposition in which you 
are about to invest your hard-earned savings—you 
need no advice. But if you don’t, if there 1s a 
single doubt or misgiving in your mind—I shall 
be pleased to answer any inquiries you may make, 
or furnish any information I can regarding the 
art of saving and making money through wise 
investment. 


So sign and mail this coupon now. Get Investing for 
Profit FREE tor six months. 
ing list for Free Financial Advice. 
means too much to you now and in the future. 
this coupon at once. 


H. L. BARBER, PUBLISHER, CHICAGO 


Don’t put this of. Ie 
Sign and mail 


Mail This Now 


H. L. BARBER, Publisher, 
20T W, Jackson Bivd., Chicago. 


Please send me FREE Investing for 
Profit for six months. Put me on 
your mailing list fos Free Advice on 
Investments. 


Address 


Ask me to put you on my mail- . 
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SAVE MONEY on MAGAZINE CLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


, unless o 
tion. Periodicals sent to and foreign countries cost more to cover the postage. Always ascertain from us the 
rates for such subscriptions. 
Tf you do not find the odicals you want listed on this sheet, write to us for terms. We will duplicate the prices 
quoted by any reliable agency on any periodical or combination. 
DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


Class N umber: ELECTRICIAN AND MECHANIC 24 


POPULAR PHOTOGRAPHY 15 
s ái AMERICAN PHOTOGRAPHY 24 
= Cost 
63 x 5 = $3.15 
Class Class Class Class Class 
No. Publication No. Publication No. Publication No. Publication No. Publication 
25 Abel’s Photographic | 23 Cosmopolitan 8 Housewife 70 North American 23 Short Stories 
Weekly 70 Country Life in| 50 Independent 45 Smart Set 
25 Adventure America 95 International Studie | 24 Outdoor Life 30 Strand 
Aeronautics 53 Craftsman 100Iron Age (w) $0 Ou SO Suburban Life 
r ; SO Current Literature | 40 Iron ardware | 60 Outlook 23 Sunset 
30 All Story M 23 lineator Ladies’ World 25 Overland Monthly | 40 deers 
17 Amateur Photog- 2 90 Life 20 Pearson's Magasine | 23 World 
rapher’s Weekly | 37 Dress 35 Lippincott’s 24 Photo Era Travel 


so 
35 American Art News | 20 Electrical World(m) | 60 Li Digest 20 Photographic News | 22 Violinist 
17 American Boy 60 Electrical Workin} 20 Little Polke 27 Phi Times 
SS American Homes & | 24 Electrician and 30 Manual Training 50 Photo Miniature 70 V 
Gardens Mechanic M 47 Wilson's Photo. 


AET 23 Physical Culture 
80 Amer. Machinist (w) | 26 Electric Journal 9 McCall's Magazine | 17 Pictorial Review Magazine 
23 American Magasine | 23 Etude (for music 23 McClure’s Mag. 23 Popular Electricity | 25 Woman's Home 
24 Amer. Photography lovers) 40 Metal Worker 60 Popular Magazine 
19 Amer. Motherhood | 23 Everybody's 23 Metropolitan 15 Popular Photog'y 37 Worild’s Work 
30 Argosy 23 Field and Stream 56 Model Engineer &| 9 Poultry H 35 Yachting 
35 Arts & Decoration |47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth’s Companion 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
20 Auto. Dealer & |23 Garden Magasine 17 Modern Priscilla 18 Practical Engineer 
Gas Engine (2 years, class 23) | 40 Printers 
17 Black Cat 20 Gas Power 17 Mothers’ Railroad Man's at the 
27 Blue Book 8 Gas Review 60 Motor M sines are sold only at 
23 Good H 35 Motor Boat 23 Red full su 
20 Harper’s Bazaar 17 Motor Boatin 35 Review of Reviews | and are never 
30 Bulletin of 70 Harper's ae 18 Motor Cycle Illus. |35 School Arts Maga- | Ladies’ Home Jri. $1.50 
era Harper's 17 Motor t sine Divs ccdes 

17 Camera Caf ) 3 H A ooi ama is Nati 1 Geograp‘ic 40 Se Nicholas (new) ety Be Post 130 

new ome ations p’ t. Nicho new > 1.50 
170Camera Work S0 House & Garden M e 55 Scientific American 
re ae 20 Housekeeper 17 National Sporteman | 60 Scribner's 

tury 


THESE RATES ARE SUBJECT TO CHANGE WITHOUT NOTICE 


POMP e mH eK ee DERE THEEHEEHOEH HERE SHEET EEOEEES HE EEE SEE EOEE SESE REEHEEHEH ERASE ELE SE EEO STEERS EHES HERES EER RESET ETHER HEH EERE EEE SEH HEE EEE OEE EHEC DERE eRe DERE O DEH e ee rerenenes 


DOUG asin sonia en E OAA 
ELECTRICIAN & MECHANIC 
221 Columbus Ave., Boston, Mase. 24 | Electrician &M hanic 
Enclosed find §.......... in payment of my subscriptions to 
the magazines indicated. Begin with...................04. 
NOI 55h Goi ar EE E E a he Sees ee ees 
Address ...... stewie ea E SEAR Reese ee ee eek eRe e 
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3,200 pages, 
7x10 inches, 
2,600 illus- 
trations. 


The Magic Wand 


As the magician of old performed miracles with the aid of his magic wand, 
so does the magician of today—the electrician—achieve most wonderful resulte 
with a power as mysterious and invisible as that which came from the wand of 
the sorcerer. The field of Electricity is limitless—new uses for this great force 
are discovered daily and large salaries are paid to those who know how to handle it, 
Prepare yourself, then, to become a big man in this field; learn from these books 
that is necessary for you to know. Ifa beginner, you can soon fit yourself to make 
your start in this fascinating work at a good salary. If a worker, engineer or expert, 
you can add to your knowledge and put yourself in line fora better job at bigger pay. 


The American SchooPs Cyclopedia of 


Applied Electricity 


is the greatest Electrical Reference Library in the world 


Contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page plates, diagrams, etc.; hundreds ef 
valuable tables and formulas; carefully cross-indexed for quick, easy reference. The books are substantially 
bound in half red morocco, gold stamped, and are printed in large, clear type on special quality paper. 


Important Subjects Covered by These Great Books 


Theory, Calculation, Design and Construction of Generators and Motors—Electrical 
Measurements—Electric Wiring—Electric Welding—Types of Generators and Motors— 


Management of Generators and Motors — Storage Batteries — Electric Lighting — e 
Alternating-Current Machinery—Station Appliances—Power Stations—Power Trans- e Eom 
mission—Central Station Engineering—Electric Railways, including Single-Phase— 5-18 
The Electric Telegraph — Telephone Equipment, Systems and Operation — Wireless e ARAG 


Telegraph and Telephone—Telautograph, Telegraphone, etc. 


The complete seven volumes, not a sample Cyclopedia 
NOW volume, will be sent, express prepaid, for of Applied 
seven days’ free examination; returnable 
at our expense if the books do not contain the information you want. If you keep them, pay 
$2.00 seven days after receipt and then $2.00a month until you Reve paid the special introductory N 
price of $19.80. The regular price of this great Oyclopedia is $35.00. Just fill in and mail the a 
coupon. It won't cost you a cent to examine the books. We know they'll be worth many è (A 
times their cost to you. ail the coupon now and you'll receive your books promptly. 
8 O have paid $19.80; other 
Q wise I will notify you and 


$12.00 Consulting Membership Free P3 49 ‘iad the Sosa SNE io 
Ç, 


included a year’s Consulting Membership, regular value $12.00, entitlin your order. Title not to pasa 
Bsa the Prey poate a staff of Electrical Engineers. This will give you practical help 43 until fully paid. 

in handling working problems which are too specific to be taken up in detail in the 79 

Cyclopedia. There will be no limit to this service. A single problem solved for you 4 

might be worth more than the first cost of the books. € Y NAME... .cccccccce oe eeeeeeeeneesece 


American Schooi of Correspondence ae ADDRESS o.oo esoe. EENE S EN 
CHICAGO, U. $. A. P meno E E E 


examination. I 
will send $2.00 with- 
in seven days aad 
$2.00 a month until J 


LOS VoSSULSIASIAS 4$14$ 


W 
$ HEN New York 
4 THE NEW FIREPROOF $ 


s NAVARRE: 


/2 Seventh Av. & 38th St. 1% 
$ BUSINESS MEN FAMILIES TOURISTS 
if, Maximum of Luxury at Minimum Cost , 


igh sg iy, 


350 Rooms 200 Baths 7 2 
ARoom with a Bath fora Dollar and a Half $ 
YA A Room with a Bath for a Dollar anda Half ; 
A Room witha Bath for a Dollar and a Half “2 
$ Other Rooms with a Bath\’. $2 and $2.50 
A Rooms for two persons. . . $2.50 and $3 ; 4 
$ COLORED MAP OF NEW YORK $ 
: MAILED .GRATIS, 
1⁄3 EDGAR T. SMITH, Managing Director 1/, 


VS YSYL$SVSY$SV$4$¥ 


DUCK’S 


Will be mailed to you upon receipt of 6c, stamps or coin, which 


ANDARD GOODS. 


awaye and 


The Great Wizard’s Knowledge 


Simplified for You 


We Can’tAll Be 
Edisons, But — 
YOU or any 
ambitious man 
can master the 
electrical pro- 
fession. You 
can equip your- 
self to hold an 
honorable posi- 
tion at Good 
Pay, and can 


3] A 


learn athomein | = f: 
your spare time. me 


The Electrical Standard Library 


Contains the most Complete Course of Easy 
Lessons for Beginners and Expert Knowledge 


for Electrical Workers. 
Eight volumes (convenient in size) cover every 

subject. Hundreds of illustrations and dia- 

grams make the explanations clear as daylight. 
Three-Year Consultation Service (Easily 

Worth $75.00) Free to Every Purchaser. 

Uf satisfactory, send us $1.75 and #200 per month until a 

total of $24. s been paid. 

National Institute of Practical Mechanics 

Desk 14. 1325 Mich. Ave., Chicago, Ill. 


BIG 325-PACE 


ELECTRICAL & WIRELESS 
in; py A deduct on your first purchase of $1. Great cost of eatalog and 
rae gina prohibit distribution except na ye eiA interested, ost e 


Q CONTAINS 
SoMMEROIAL p Aaa Ligh KEnniMes ENT TAC USE, maa aata A E lighting outi, tools, pocket nives, Viotroias, 


The J. J. DUCK “COMPANY, 423-5 St. Ciair Street, TOLEDO, OHIO 


ELECTRICIAN AND MECHANIC 


Special This Month Only 


6 ace Carbon Lamps.. $0.12 
24 arbon Lamps 1 
` Key Sockets 


Watch this space next month for Our New De- 
tector, the most sensitive and reliable on the market. 


Everything Electrical 


GLENN SABIN & CO. 
Amherst, Mass. 


Telegraphy Taught 
iss the shortest possible time 


The Omnigraph Automatic Trans- 
pitter combined with a standard key and 


SOPE erg Sends raph mot 
EA: operator would. 
Five styles Q9 up: : circular f free. 


ANORA MPG. CO., 41 Cortlandt St., New Yerk 


CATALOG 


aborate catalog in its line. GAVE 25 PER CENT 
OVER 100 PP. WIRELESS INSTS. FOR 


f i n a fishing 
orm ation t guns, 
tackle, camping sa pee ace best 
pisces to go for fish game, and 
a thousand and one valuable 
“How to” hints for sportsmen. 
The National Sportsman is 
just like a big camp fire in the 
woods, where thousands of good 
fellows gather once a month and 
spin stirring yarns about their 
experiences with rod, dog, rifle, 
=a . Think of it, twelve 
trips to the woods for a 
$1.00 bill. 


Special Trial Offer 


Just to toy yon what it's 
` we will send you 
the National Sports- 
man magazine for 
three months and your 
choice of a handsome 
National Sports- 
man Brother 
emblem in the form of 
a Lapel Button, a Scarf 
Pin, or a Watch Fob, 
as, - , OD re- 


ing, Fishing, Cimin, 
Brotherhood to-day. 
NATIONAL SPORTSMAN MAGAZINE 


8 Federal Street Boston, Mass. 


ELECTRICIAN AND MECHANIC xix 


Send for Copy of Our New Wireless Manual M1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 
a number of ams. Has the Morse and Continental Telegraph Codes. Illustrates the best 

instruments to use; tells what they are for and how to use them. Do not wait until some other 
time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


It contains 212 , with over 100 Re Dusiranons and describes in plain, clear language a 
Daltons, Batteries, T ad Te elegraph Material, E Electric Tey guage all 
and fire Alarm Coctrwantas. Electric Cait Be rrela arm Clocks, Med Batteries, Motor 
ota ie Poko Sartory Connectors, Switches, ai Gauges, Wire- 


it Moans Money Saved to You to Have Our Manual and Our Catalog Whea You Want to Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place, CHICAGO, 114 So. Sth Ave., SAN FRANCISCO, 604 Mission St., ST. LOUIS, 1106 Pine 8t. 


You Need Our Bulletin E 
on Wireless Telegraphy 


Prices in some cases less than half charged by others. 
SEND FOR BULLETIN E TODAY 


HUNT & McCREE, 92-94 Murray Street, NEW YORK 


(The House of Wonderful Values) 


arenes RECEIVERS 


We have been mak- 
ing the best wireless 
receivers for many 
years; a record o 

. which we are justly 
proud. Will you | t 
us prove it to you? 
All our head sets ure 
’ sent on 10 days’ trial. 
; You need not p 
~ themif dissati-fied. 


Send stamp for de- 
scriptive matter. 
C. BRANDES, INC. 
109-111 Broadway, New York. 


Agen 
San Francisco, Ford King. 610 “aio a poe Building: 
Chicago, Dawson & Winger Elec. m 8t. 


AERONAUTICS 


New and Enlarged Edition 
Commencing January, 1913. 


@ The leading British Journal devoted to the 
technique, science and industry of aeronautics 


(ssued Monthly) (Founded 1907) 
YEARLY SUBSCRIPTION 


One Dollar and Eighty-five Cents 
Mailed Free 

ROTE—6pecimen copy will be mailed Free on receipt of 15 cents 
HEAD OFFICE 

3, LONDON WALL BUILDINGS, LONDON, ENGLAND 

AMERICAN OFFICE: 250 West S4th Street, New Tort 


Electrical Engineering 


T.C. MARTIN, of N.E.L.A.; J. A. SWITZER, 
Cons. Engr., University of Tenn.; ALBERT 
SCHEIBLE, Research Engr.; W.T. RYAN, Cons. 
Engr.; A. M. SCHOEN, ALLE: E.: H. H. NORRIS, 
A.LE.E.; L. S. Ranporrnu, ALEE; J. W. 
FRAZER, "AL. E.E.; are only a few of over fifty 
equally prominent ‘who make up the contributing 
editorial staff of Southern Electrician, with 


over 500 reading pages a year. 


Only $1 buys Southern Electrician 
What Ie for two years and copy “ELECTRICAL 


ENGINEERS HANDBOOK,” 414 pages, 238 
a W Q ok illustrations; one of most valuab hand 


books ever published at any price. 
Or 81.50 buys Southern Electrician 
two years, an and “QUESTIONS AND AN- 
Will Do l SWERS ON THE NATIONAL ELECTRICAL 
Coni. 232 pages, 4x6% inches. This 
is just out. Tt is by an authority. It 


book 
tells exactly and plainly what the code requires for every 


PBa buy Po poors and Southern Electrician for 
two years; best bargain ever bought, but Monry 
Bacx IF Yov Asx IT. 


This offer will not be accepted through news companies or 
agents. Old snbseribers may take advantage of it by ex- 
tending their oubsor!ptions twa two years. 


SOUTHERN ELECTRICIAN 
Grant Bldg. 33 Atlanta, Ga. 


ELECTRICIAN AND MECHANIC 


Do you want a license? 
Wh t d YOU Can you answer the Radio 
a 0: Inspector ? 


Can you tune for 200 


meters ? 
Can you calculate wave- 
now about =o ew" 
Can you design efficient 
200-meter stations? 
Is your station properly 
WIRELESS =: 
Do you know what a shunt 
resonator is? and,and.. 

Surely you want to know more about the wonderful new art. Don’t be satisfied 
with a superficial, hazy idea. Know the how and why. Be up to date. Master the 
details. That’s yi you should have Philip E. Edelman’s new book, 

E tal Wireless Stations 
It covers the complete field in a clear, comprehensive and eas a 
practical manner, simple enough for the beginner, sufficiently Resonant Stations amnre rf 


complete for the advanced experimenter. It is right up Canet Dea oa bar is 
to the minute and is the only book written in accordance with com n dada eaa New L Las: how 
the new law. It is a year ahead of all others. how to make standard legas 
a tus; how to get your 

An ideal experimenter’s book because it not only gives the Talis how tö mak your owi 


theory, use, and design of each instrument, but also states rae eS iod apparti TM 
the actual construction, approximate cost, and suggests of the data given: Rotary an 
simple modifications for those having limited facilities. It | uencted Spark Gaps, Spark- 


answers your questions. Light interference  Erevonteis 
A wireless school in itself because it enables the readers to Transformers, Condensers. 
build their own apparatus, to study the principles of wireless fame Aare aol Geo 
transmission, to perform all calculations, using simple arith- Duplex and Standard Aerials, 
metic only, and to design and use efficient stations and in- nometer, Tickers, Wave Meters, 
struments. Hot Wire ae Wireless 
Every reader should have a copy na Szactiy the information yoo 


CONTENTS OF CHAPTERS 


Paare oa ya Son E tning Protecti grea APOE NOW READY 
Cr e - on. e e °. 
Features of Transmitters. a anir the Transmitter: Calcu- Experimental 2i eless Stations 
lation of Wave- . Capacity and Circuits. 6.—Transformers; 
Spark . 7.—Auxiliary Apparatus, Keys, Electrolytic Inter- Their Theory, Design, Construction, 
rupter, Kickback Prevention, Aerial Switches. 8.—Transmi and Operation, by ilip E. Edelman. 
Condensers. 9.—Calculation of Inductance, Construction í 7 
Helix and Oscillation Transformer, Standard Dimensions, Loading An experimenter who knows what the 
Coils. 10.—Design and Construction of Spark Gaps. 11.—Radi- readers want” 
ation eer Hot Wire Ammeter, Shunt Resonator, Wave Finely cloth bound, 5% inches by 8 inches 
Meter. 12.—Continuous Waves, Wireless Telephone, Quenched 224 PAGES, FULLY ILLUSTRA 

k Theory and Construction. 13.—The Recaving Su Station. Printed in large clear type c on fine book paper 
14.— » Solid Rectifiers. 15.—Telephone Receivers, Do- with handy referen and sub head. head: 
tectors for Continuous Waves, Einthoven Galvanometer, Measur- You do not pel to e tenah alotof 
ing e ee ty of imag hens ' densara, Fixed. and Rivan matter to find what you want. 
Variable. 18.—Construction of Inductances, Loose Coup- 
lers, Vannetais, Tuners. 19. usion, the Rights of 

enter. 


You are sure to 


$ 2. 0 POSTPAID 
Doni hesitate < Order 
Send for your copy at once “satisfied 


SAMPSON PUBLISHING CO. 


221 Columbus Avenue ° Boston, Mass. 
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rather than forsake Principle. A picture shown in RIDPATH’s History depicts 87,000 
people assembled in the Coliseum at Rome to witness the Christians given to the lions. In 
such a scene may be read the inevitable doom of the Empire that ruled the world. 
The blood of the Martyrs is the seed from which Christian civilization sprang. If you would 
know the history of mankind—every sacrifice for Pe le, every struggle for liberty, every 
conflict and every achievement, from the dawn of civilization down to the present time— 
then embrace this splendid opportunity to place in your home the world-famed publication, 


Ridpath’s History ofthe World | 


JE EGTRICIAN AND MECHANIC readers are invited to send for our 46-page free booklet 

of sample pages. A coupon of inquiry is printed on the lower corner of this pase for your 
convenience. Tear off coupon, write your name and address carefully, and mail. e will name 
our low price and easy terms of payment only in direct letters to those sending the coupon. Dr. 
Ridpath’s widow derives her income from the royalty on this History, and to print our low price 
broadcast might cause great injury to future sales. This work can be procured only through us, 
and is sold exclusively by mail, shipment being made direct from factory to consumer. Tear off 
the coupon now and mail to us at once before you forget it. 


6000 Years of History 


Ree takes you back to the dawn of history lomg before the Pyramids of Egypt were 

built: down through the romantic troubled times of Chaldea’s grandeur and Assyria’s 

magnificence; of Babylonia’s wealth and luxury; of Greek and Roman splendor; of 

Mohammedan culture and refinement; of French elegance and British pomer to the dawn of yesterday. 
y 


H na every tıme and holds you spellboun its derful uence. 
Nothing E mora TE, aaO and inspiring was ever written. a EE 


Ridpath’s Graphic Style 


IDPATH’S enviable position as a historian is due tohis wonderfully beauti- 

ful style, a style no other historian has ever equaled. He pictures the 

great historical events as though they were happening before your eyes; he carries you 
with him to see the battles of old ; to meet kings and queens and warriors ; to sit in the 
Roman Senate; to march against Saladin and his dark-skinned followers; to sail 

the southern seas with Drake; to circumnavigate the globe with Magellan ; to 
watch that thin line of Greek spearmen work havoc with the Persian hordes on 


C HRISTIANITY is the greatest fact in history. The early Christians endured martyrdom 


Publishing 
Company, 

221 Columbus Ave., 
Boston, Mass. 


Please mail, without co me, 
sample pages of Ridpath's 
History of the World, con- 


the field of Marathon; to know Napoleon as you know Roosevelt. He com- taining photogravures of Napoleon, 
biaes abeosbing interest with supreme Teliabhity. and Sakas the heroes of history real living Queen Een Socrates, cone and 
men and women, and about them he weaves the rise and fall of empires in such a fascinat- 

img style that history becomes as absorbiagly interesting as the greatest of fiction. Hun- 

drede whe read this have decided to buy Ridpath’s some day. 


Sampson Publishing Company 


#21 Columbus Avenue, Boston, Mass. 
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WIRELESS TELEGRAPHY 


to many requests, we publish below a list of books on wireless telegraphy, with the price at which 


is urnish them, postpaid. 


a CHAS. G., g BRE, reda pA B. 
ess Telegraphy an e ony (Including 
Wireless on Aeroplane and Arshi p).—Contains 
144 pages. Sra a a pe on concise manner 
earlier forms of wireless, electrical waves, de- 
velopment of radio-telegraphy, apparatus and 


systems. section on ireless Telephony 
covers Bell's radiophone, selenium cell, Bell's 
photophone, “light telephony," telephony by 
means of Hertzian waves, nature of a 
gA an hone current, oscillation genera- 
tors, c control of oscillations, g 


raria hes pe receiving a ents, 
way transmission, and ikaran o radio-elepb 
ony, with a section on utics covering 

less on dirigibles, aeroplanes and balloons, dan- 
gers from electric discharge, preventive methods, 
wireless on the Zeppelins, Horton's experiments, 
records, and general problems. 


BISHOP, LEON W. 

The Wireless Operator’s Pocketbook of Informa- 
tion and Diagrams.—Thoroughly describes latest 
transmitting and receiving instruments. 150 il- 
lustrations. All tables necessary for wireless op- 
erators, one showing how to compute roughly, 

distances. Full leather, 


aa tx irdan TI cr th 

s in Wireless egraphy.—For the 

who desires to take a glance Dts the art one 
less telegraphy it is hard to e where he 
could get more practical information for so small 
an expenditure than by the reading of this pam- 
phlet. The complete subject as necessary for 
the pracen o operator er experimenter to be 
fami with in order to construct and te 
a set is treated in sufficient detail to enable to 
get an excellent conception of the subject. The 
method of treatment is that of dividing the sub- 
ject into thirty parts or lessons. 1912........ 


COLE, A. B., and roils A. M. 

Amateur’ 8 ’ Wireless Handybook.—The authors 
have reprinted the PaT e list of aS and have 
Morse and Continen code charts. Book 
is filled with transmitting an and a eg ane 
diagrams, very useful ve on hand........ y 


EDELMAN, PHILIP E. 

Experimental Wireless Stations, Their r 
truction and Operation, with 
respect to the requirements of the new wireless 
law.—Contains 224 pages. Complete, concise, 
clear, understandable. Written by an experi- 
menter who knows just what the readers want. 
The why book to give standard experimental de- 
in accordance with the new requirements. 
eager Ye pe pphecer: me complying sp the 
w, building and operat apparatus and sta- 
tions, modern up-to-date instruments, simplified 
calculations, formulas and A real “How 
it works and how to make it” book. 1912. Cloth, 
FLEMING, J. A. 

Principles of Electric Wave Tel phy.—A com 
rehensive digest of wireless te phy in ys of 
ts branches. One of the most complete 

practical books ever paunaa ou this subject; 
new and enlarged edition. .............sasss.. 

Elementary Manual oo aRadio-teiegraphy and 
Radio-telephony for Students and A 


HALLER, GEO. F., aad CUNNINGHAM ELMER T. 
The Tesla High- ‘Prequency Coil. Its Construction 
and Uses.—Full and explicit directions for the 
construction of apparatus needed for experiment- 
a fon with high-frequency currents. This book fills 
We vacancy in scientific literature 

of toe the advanced experimenter. 

abproudie Cc. I. 

Wireless Telegraphy and Telephony.—Latest book 
out. 200 pages. 150 illustrations. Author a 
wireless expert, and in touch with foremost wire- 
less authorities of the world. 1912............ 


1912. 
$ 


2.00 


7.50 
2.00 


In- 
1910. . .$1.25 


HARRISON, NEWTON, E.E. 

Making Wireless Outfits.—A concise and simple ex- 
planation on the construction and use of sim a 
and and receiving u wireless equipments, for 

to 100 miles, giving full details 
apparatus, 


of Boneta 

s cavae 12 mo. cloth, 50c; paper 
Wireless Telephone Construction.—How to S cae 
ee use an inexpensive a Cloth..... 
aper E e ER eeenreeveeee seenree 


HOWGRAVE-GRAHAM, R. P. 
Wireless Tenori hy for Amateurs.—A handbook 
on the princi ne of Radio-telegraphy and the 


construction and of apparatus for ang: 
distance transmission. 51 illustrations. Cloth. 
KENNELLY, A. E. 


Wireless Tel and Tel y. -Enl 
and rip whole "Rory ol 
telegraphy from its invention ts very yee 


POWELL. 
ph Construction for Amateurs.— 
of practical information for those who 
wish to build experimental wireless instruments 
recep bapa gi pected ithe SOPOP Jove edt ares 
, but are still considerably less expensive thaa 
igh-grade commercial set. No attention has 


MORGAN, ALFRED P. 

Wireless’ Telegraphy and bSrcnggeen Simply Ex- 
plained.—A practical treatise embracing com- 
Plata and detailed explanations of t the theory and 
practice io creates radio a sy = ite 
present-day applications, er a chapter 

on the possi bilities of its future development. 

Has 150 if werent roe of sets in actual operation 

of these sets shown in eee 


and wiring pe pers 
spective. Eac ece of a tus used in 
wireless station Sng gh and in 


| E Bee 
PIERCE, GEO. ei Asst Brofessor of Physics ià 
Saeed Urinal 


ni ty. 
sd cre iae of Wireless Telegraphy.—Just reprinted 
with corrections. The 


treatment of wireless 
telegraphy in = volume is strictly scientific. 
The book takes up the oan from historical 
panapo nt and each section = a 
ae present 
edge. “It hows fully why the earlier forms of 
apparatus in instance have pty! 


and thereby re the student to discover the 
merits which enabled present forms to survive. 
The cha pred Da POOTI Mm kinds are espe- 
cially full a piai ractical. While the book is not 
quite as full as Fleming's great manual, it covers 
all the points which the average specialist desires 
to know, and is an adequate presentation of the 
present state of the art. 1912..........sss..> 


ROBINSON, Lieut. Com. S. S. 
Manual of Wireless Telegraphy for Use of Naval 
Electricians.—An excellent, complete and in- 
structive book for the wireless operator........ 


TESLA, N. 
Experiments with Alternate Currents of High 
otential and High Frequency. ts classic work 
and the authority s — subject 


TWINING, H. LaV. 
bins Rina Bay aaa High 
.—A most complete man con 
pies ed information for the construction 
transformers of from 100 watts to 5 k.w. capacity; 
wireless telegraph and high-frequen pono 


1909. "202 pages. 96 illustrations. 


eeeeeeeeeeee 


1.14 


. 1.50 


1.00 


. 1.50 


Sampson Pub. Co., 221 Columbus Ave., Basten: Mass. 
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Do YOU want to 
Learn to Drive an (Q$ 
oS 


Automobile; 


and Make Money—See the World ~ 


If you are master of this profession you are independent anywhere. 
It is the best profession in the world—it pays more money, and the 
gr eae is a pleasant one—the opportunities for a young man 
are far greater in this line than any other. 


system of teaching by mail is a NEW IDEA—“it’s different from others. 
I wit so thoroughly train you that you will not only be able to drive a car, but 


you can repair mo overhaul repair tires, r launch engines, re 
stationary gasoline ph By You could go into the pee apelan if you de i ee 
ONIALS—YOU CAN DO AS WELL 


Have increased m aroma $20 more por month eo M; and 

more per month.”"—Jno. C. Komer, L 
“I am now working in the arican Auto Co.,,was for- 
DYKE’S NEW IDEA OF merly in the jewelry business.”-——James Tronto, Providence, 


TEACHING BY,MAIL . 
WITH WORKING MODELS ee son driving 


wort Ba a a nee pak a good palia which 
me a v 
has increased my income.” —Geo. Go E Da ee Caen Waa 


“I was was formeniy í Sy E Paa e T 
business.” —Geo. Muholi, Koinbaci g 
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all about an auto before, and I want to ping 
—Henry G. Ehredt, 523 E. 8th Ave., Homestead, Pa. 
and Repairman’s 


Instructions 
n ABC. simplicity itself—eimple | 7f yoy will send for our FREE 24-PAGE CATA- 


LOG, we 
business; we will also show you TESTIMON AL LETTERS from students 
here who are now driving cars, wor anpi in Auto Repair Shops, who 
have gone into the Auto Repair Business and who are making money. 
We will do more—we will show you actual 
' duced letters from BARNEY OLDFIELD, CI AS. 


Surely this aysi must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, E and Car- 
Danaa arcst And tha model actanliy week, AN aoe names 
a 

aise modals made of cosh metal, (Patents a lied for.) 

One of the Models—It actually werks. The Course consists of 40 Instructions, 5 Models and a Mani- 

With this model you peste tha peladpae kin, and eo saon. At 908 pe ‘paid It costs but $12, right now 
e w to 

a tine te ikia. a o frico Coates aoe aa 91.000 you couldn : a 


Send Now for this FREE B. Book BEF- 


It will tell you all about the great Auto industry and the oppor- i 
tunities. It will show you how others got their start. It is eee r 
and instructive. 


DYKE’S GORRESPONOENGE SCHOOL OF MOTORING, “90K 7 R95 apa 


A. L. D YE BH Ihe mon ne oripinatos the Ait Auto SUP ey Co: ta A meric’ 1897) and wrote the first book on A 1900). 

When other schools tell you they they inp piy wer Ping modit ene nem asad m pron ali siatemenis wa hood vti i 

a foa battery to agg Te bariy le eip time and set 7 y ha oe drappa hi a5 oe 
the ma set magnetos. 

S NENA Course. This subject alone is worth the price. seal 
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ELECTRICIAN AND MECHANIC 


Preserve Y our 


ELECTRICIAN 
and MECHANIC 


@ How often have you wished to read an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 

ractical binder. You can now have your ELECTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 
with advertising matter, or eighteen numbers without 
advertising matter. 


@The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. It is 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


@ No punching of holes is necessary—just a slight slit between the pages with a 

n knife, the insertion of a metal clip, and the zine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@ The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


@ Merely send us your name and address on aslip of paper. Simply say, “Send me your 
binder. I enclose $1.00.” The binder will be sent promptly, all charges popar Or send 
us $3.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue - Boston, Mass. 


ELECTRICIAN 


WOODSIDE SMALL PARTS ARE 
THE BEST ON THE MARKET 


we have them by the thousands to choose from. We makea specialty 
of small parts for apparatus as described in the magazines. Parts for 
anything in wireless telegraphy. Rough stock in standard and special 
forms. We manufacture wireless outfits of any capacity to suit any 
uirements. Jobbing work for amateurs and manufacturers 4 
specialty. Ask for book catalogue, storage batter list, workshop list. 
ew small part liste No. 1 and No.2 now ready. Stamps must be sent. 


WOODSIDE ELECTRICAL SHOPS, NEWARK, N.J. 


LEIMAN BROS. ROTARY POSITIVE 
Blowers and Vacuum 


pumps forall use with oil and gee appliances, 
am sand blasts, agitating, etc., 2 to cub. ft. per 
W minute; loz. to 10 lbs. pressure; 1 to 20 inch 
$| vacuum for 
VACUUM CLEANING 
TAKE UP THEIR OWN WEAR 
Blower catalog No.82 Vacuum catalog No. 83 
LEIMAN BROS., 62 AC John St., New York 
All dealers handle them 


4 INTERIOR VIEW 


PATENTS SECURED 


OR FEE RETURNED. Send Sketch for FREE RE- 
PORT as to Patentability GUIDE BOOK and WHAT 
TO INVENT with valuable List of Inventions Wanted. 
SENT FREE. One Million Dollars offered for one 
invention; $16,000 forothers. Patents secured by us ad- 
vertised free in World’s Progress, Sample Free. 
VICTOR J. EVANS & co. 
724-726 Ninth Street Washington, D.C. 


A STORY BOOK FREE 


— ie 


Very interesting and instructive to those wanting the very Dest edge 
tools made. A postal addressed to Mack Co., 18 Brown's 
Race, Rochester, N. Y., sole makers for more than thirty years 
of the famous D. R Barton tools, will bring it with their catalogue. 
{Im writing mention this magazine.) 


THE NEW INDUSTRY and the 
OLD INEFFICIENCY 
Second article Power on the Farm 


Replacement of Men and Animals 


by Power Machinery 
By L. W. Ellis 


Did you read this article in December number of 
CASSIER’S MAGAZINE 


The January and February numbers of Cassier’s Magazine con- 
tained a series of remarkable interviews with the leading Har- 
bor Experts, Port Officials, Steamship Men, Terminal Owners, 
Shippers, etc., By Francis Washburn Hoadley, entitled 


HARBOR DEVELOPMENT and 
DOCK EFFICIENCY 

This, the most comprehensive article on this important and 

timely subject, covers the principal ports of the entire sea coast 

of the United States, presenting the view points of men promi- 

nent in all lines of work, men whose views are worth knowing. 
This series of interviews, fully illustrated, will prove of in- 

terest to every citizen of the United States. 


CASSIER’S MAGAZINE 


25 cts. a copy $3.00 a year 
Keeps its readers posted on important subjects. 
Send $1.00 for 6 months’ trial subscription 


New subscriptions received before May Ist, will 
include January and February, 1913, Free of Charge 


The Cassier Magazine Co., kew YORK 
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YOUR CHANCE TO MAKE A FORTUNE 


$2,000.00 to $4,000.00 Per Year Profit 
With Tintype and Post Card Cameras 
No knowledge or experience of photography required. 


Photographs made direct on tintypes and post cards. 
Without negatives or films. No darkroom required. 
Pictures developed, toned and fixed in one solution. 
Complete Pouro cost lc and 2c each, sells for 10, 15 and 
25c each. Delivered to your customer in one minute. 
Send for latest catalogue and price list free, 
National Photograph Machine Company 
Dept. 69, 85 Beaver Street, New York City, U.S.A. 


Don’t miss this opportunity to become independent 


The Crescent Universal Wood Worker 


is giving such absolute satisfaction that 
ou could not help but be pleased with it 
f you want a substantial, durable, con- 
venient combination wood worker. Get 
our catalog telling all about it, and de- 
scribing our line of band saws. saw tables, 
shapers, jointers, borers, planers and 
matchers. planers, disk-grinders, variety 
wood workers’ band saw blades. 
The Crescent Machine Co. 
45 Columbia Street, Leetonia, O. 


CARDBOARD TUBING 


IN SIZES SUITABLE FOR 


TUNING COILS, LOOSE COUPLERS, 
TESLA COILS, Ete. 


SPECIAL SIZE 26 x 8 
Send for price list 
BEETLE & MACLEAN 
21 BROMFIELD ST., BOSTON MASS. 


HOROLOCICAL DEPARTMENT 


BRADLEY POLYTECHNIC INSTITUTE 
Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST AND BEST WATCH SCHOOL 
IN AMERICA 
We teach Watch Work, Jeeg, En- 
graving, Clock Work, Optics. uition 
reasonable. Board and rooms near 
school at moderate ra 
Send for catalogue 


tes. 
of Information. 


Storage Batteries 


SECOND EDITION 


By A. E. Watson, E.E., Ph.D. 


Tus is the best moderate-priced book 
ever written on storage batteries. The fol- 
lowing list of chapters shows at a glance how 
completely it covers the subject. 


@ STORAGE BATTERIES, What Are They? 
History of Planté and Faure Types of 
Plates, Action of the Lead Storage Battery, 
Construction of the Plates, How to Make a 
Storage Battery, Setting up a Storage Bat- 
tery, Switchboard Arrangements, Boosters, 
The Cadmium Test, Diseases and Remedies 
of Storage Batteries, Efficiency of Storage 
Batteries, Commercial Makes of Storage 
Batteries, Typical Storage Battery Instal- 
lations. 


Price, bound in cloth, $1.50 | 


——— 


Sampson Publishing Co. 


221 Columbus Avenue, Boston, Mass. 
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JUST PUBLISHED ! 


Wireless Telegraphy and Telephony 


SIMPLY EXPLAINED 


By ALFRED P. MORGAN, Wireless Expert, 
Author of ‘‘Wireless Telegraph Construction for Amateurs,” Etc. 


175 Pages Price, $1.00 156 Illustrations 


The simplest, latest and most comprehensive popular work published 
on gwireless, for the wireless operator, amateur or professional. 


T.S is undoubtedly one of the most complete and comprehensive 
treatises on the subject ever published, and a close study of its 
pages will enable one to master all the details of the wireless transmission 
of messages. The author has filled a long-felt want and has succeeded in 
furnishing a lucid, comprehensible explanation in simple language of the 
theory and practice of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. Several 
very novel and original ideas have been carried out in its making. It is 
well illustrated by over one hundred and fifty interesting photographs 
and drawings. All diagrams have been made in prospective, showing 
the instruments as they actually appear in paoe The drawings are 
carefully keyed and labeled. Many of the photographs are accom 
by phantom drawings which reveal the name and purpose of each part. 


A book the wireless erimenter cannot afford to be without. It enables one to design 
and construct apparatus. o valuable to the layman. 


CONTAINING CHAPTERS ON` 


I. Introductory; The Principles of Wireless VI. The Dignity of Wirelees Telegraphy; Its Ap- 
Transmission and Reception; Ether; Elec- lications and Service; Wireless a hy 
c etic Waves; How Waves are Created; Warfare; Wireless in the Army; ess 
h- uency Oscillations; Transmitting in the Navy; The Wireless Telegraph Auto- 
ma “an oe Apparatus. T mobilei i ireless oa an Airship: Vics 
ė e Means for ia and Intercepting egraphy as an Aid to Press Work: 
Electric Waves; The Effect of Interveni Wireless es; How a M is Trans- 
Country U Electric Waves; Effect o mitted and Received; The Breaking ia 
renee Koa Lightning and vee it is; System. 
; of Aerials; irective 
Action of Aerials; Insulation of the Aerial; VII. The Ear; How We Hear; Sound; Sound 
Earth Connections. Waves; The Nature of Sound; Sporen: The 
III. The Transmitting Apparatus; Current Supply; Larynx and Vocal Chords; The Structure 
Magnetic Induction; Magnetic Fields: The Speech; Manometric a 
Induction Coil; The Interrupter; Electro- VIII. The Telephone; The Telephone Transmitter; 
lytic Interrupters; Open Core Transformers; The Telephone Receiver; The Photophone; 
losed Core Transformers; Direct Current; Selenium Cells: The ermophone; 
ne currents Oscillation Condenser: Electric Arc; The S : a 
e elix; par aps; otary aps; eans eam 
uenched Gaps; Aerial Switches; Anchor Telephony by M os of Light. 
aps; Keys. IX. The Wireless Telephone; The Difficulties of 
IV. e Receiving Apparatus; The Detector: Wireless o ephony: A Simple Wireless Tele- 
Telephone Receivers; How Electric Waves hone; The Effects of S upon Wireless 
Affect the Receiving Apparatus; Perikon elephone Apparatus; e Requirements of 
Detector; Silicon Detector; Pyron Detector; Wireless folepione Apparatus: The Produc- 
Carborundum Detector; Galena Detector; tion of Un ped lectrical Oscillations; 
Molybdenite Detector; The Potentiometer; The Poulsen Arc; Wireless Telephone A 
e Tuning Coil; at Tuning Accom- ratus; The Majorana Transmitter; 
plishes; How Undesirable M es are Ex- Receiving A tus; The Audion; Trans- 
cluded; The Loading Coil; The Fixed Con- mission of Wireless Telephone Messages. 
denser; Variable Condensers; The 
of the Condenser. X. Remarks; Maxwell's Th ; Hert:'’s Dis- 
V. Tuning and Coupling, How Tuning is Accom- covery; Electromagnetic Waves; The Posi- 
plished; The Results of Tuning; The Effect tion of Wireless Telegraphy in the World 
of Coupling; Inductive Helixes; The Loose Today. The Field for Wireless Telephony: 
Coupler; e Hot Wire Ammeter; Directive The Status of the “Amateur”; Wireless of 
Wireless pctegrephy The Braun System; the Future; The Transmission of Power by 
Bellini and Tosi Method. Wireless. 
SAMPSON PUBLISHING CO. 
221 Columbus Avenue ° - - - Boston, Mass. 
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The only 


solution: 


Are you “‘trying to make both ends meet on a small, unsatisfactory salary? Are you one of the 
thousands of energetic, capable men whose days are spent in work not suited to their natural talents? 

Then read this great offer of the American School of Correspondence, a school in every sense of 
the word—chartered under the same laws as your state university. The American School offers to bring 
the training you need right into your own home—advise you what studies to take up to increase your 
present salary—show you how you can prepare yourself for a better job. After you become one of our 
students we'll keep on advising and coaching you—then if you 
can’t get a better job yourself, we'll get one for you. Isn’t this 


a wonderful offer? Don’t youthink it worth while to try? Then Your Opportunity Coupon 
sign and mail this coupon. i — aa i sew # 
Check the course you wan coupon 


e ° SSS a a a ae ee D 
Training solves salary troubles a a GUS 
Please send me your Bulletin and advise me how I can D 
For your own sake, for the sake of your family and their future, don’t „ qualify for the position marked X.” B&M 613 


let another day go by without taking a step toward a better job and bi gor a a See 


lour Odvortanite Connon! 


pay by signing the coupon. No obligation in sending in the coupon. ETA 
school does not employ agents or collectors to bother you in your home or §j pee ee eee a de eee | 
at your work. D ooo Telephone Expert o».- Private Secretary D 
The American School was established fiftcen years ago to help just diag Coat ; EO P R 
such men as you — men who want a better education — men who have ambi- B ''*' irehiteetaral Draftsman ....Cert''dPablie Acent 
tion— men who have brains but cannot afford to leave home to get the train- ... Struetaral Engineer ooo Auditor 
ing they want and need. ... Conerete Engineer . » . . Basiness Manager 
q i ... Civil Engineer «..-Fire Ins. Inepeetor 
Sign the coupon now—get our complete bulletin absolutely free of ` °"""sarveyor ....Fire Ins. Adjuster 
charge. Even if you don't take a course right away it will pay you to write B .»- Mechanieal Engineer .... Fire Ine. Expert | 
and find out how much we can help you — how easy it is to get the training zy meckenlen! Dy ariens see Moving PED 
and bow little it Wil cost. i “*!wanlelpal Engineer `.. Reclamation Eng’r D 
~-. Gas Engine Engineer oes Textile Ress 


Automobile Mechanician .... College Preparatory 


American School i= 


of Correspondence. Chicago. USA. ! 


ADDRESS ...sosesosocosescssoossooocosecocooesoooaceo 


SALE AND EXCHANGE 


Advertisements under this heading, without display, 
will cost 3 cents per word; 25 words or less, minimum 


charge of 75 cents. Biack-faced 
minimum, $1.00. 

Cash must accompany each order, or 
will not be inserted. 


ed type, 4 cents per word; 
advertisement 


ADVICE AND CONSULTATION 


ADVICE, PLANS, DRAWINGS, etc., on Electrical, Me- 


chanical, Aerial Enginee . P. SCHROETER, 1321 E. 
56th St., Chicago, Ill. med 


AERONAUTICS 


JUST OFF THE ERES p AOIL PING AND FLYING 
AN AEROPLANE, Seia d. A practical hand- 
book covering the b te Ein models acd of full-sized 
gliders and machines; also detailed drawings with dimensions 
of all parts, methods of sha at g struts and ribs, form of run- 
ning gear, form and size of ailerons and rudders, stretching 
fabric, mounting motor and assembling complete machine. 
Genera! instructions for flying are carefully laid down; method 
of control, banking on the turn, and what to do in G of failure 


of any pert or the st of the motor. 160 
full ust poping i 


AUTOS AND MOTORCYCLES 


KEROSENE FOR AUTOMOBILES. Our new Model! B 
uses successfully half and half mixture lowest grades kerosene 
and gasoline. Satisfaction guaranteed or money refunded. 
Greatly increased Poar very slow speed on high. Starts easy 
at zero. Specia ee rices. Dept. . THE AIR- 
FRICTION CARB È CO., Dayton, Ohio. 


SUPPLIES. Cut repair bills in two. catalog C, 
twelve hundred sixteen accessories, sent pre ona: big ca need it. 
Write today.’ MECO, Hammondsport, Ñ. Yo 


Excellent condition, $135.00. 
Twin; just overhauled; excellent condition; 


$135.00. ARTHUR J. HENDERLONG, Crown Point, Ind. 


MOTORCYCLES CHEAP.—Big clearance sale of new and 
second-hand machines; ask for list “S” just out. AMERI- 
CAN MOTOR CO., 2724 Michigan Ave., Chicago, Ill. 


FOR SALE— Battery Indian, $85.00. 
$135.00. Battery Harley, $1.00. Excelsior Twin, $150.00, 
Deluxe Motorcycle: 1913 9 h.p. twin motor, not driven 10 


miles; aranteed; $225.00. ARTHUR HENDERLONG. 
Crown oint, Ind. 


1912 Magneto Harley, 


BOOKS AND MAGAZINES 


A.8.C. SETS and odd volumes of books 
gineering, wireless, mechanics, shopwork, oto., 
new and second hand. Few scholarships for sale, 
Bargain. GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


BUSINESS OPPORTUNITIES 


$50.00 PER WEEK and up, how far up depends on you. 
Enormous sums are being made by Oxygenator salesmen— 
one has made $21,500 in three years; another $6,000 in one 
year; another $4,500 in six months. Must have at least $500 
to invest. WESTERN OXYGENATOR CO., Beatrice, Neb. 


ELECTRICAL 


tion on dynamos, motors, transformers, converters, balancers, 

measuring instruments, tables of gauges, heating, welding, etc. 

1 SON PUBLISHING CO., 221 Columbus Ave., Boston, 
ass. 


ELECTRICIAN AND MECHANIC 


ELECTRICAL 


ELECTRICITY. Are you interested? If so, we can teach 
you all kinds of wiring, from the simplest to the most compli- 
cated, by our Blue-Print- Chart-Method. It is so simple any- 
one can understand it. We show you bow to wire for all kinds 
of bells, annunciators, telephones, house wiring, conduit, 
theatre, isolated plants, dynamos, transformers, arc lights, 
special treatise on all kinds of motor . Write now for 
information. ELECTRICAL WIRING DIAGRAM CO, 
Box C 173, Altoona, Pa 


WANTED.—Small dynamo, capacity not less than 8 volts 
10 aga or gue than 15 volts 10 amperes. A. H. SEI- 
FERT, Nashua, N. 


questions, 25 cents. Send stam 
advice. WILBUR E. SULLIVA 


. 50 Cottage St., 
Mass. 


WILL TRADE “Practical Armature and Magnet Winding” 
for “Practical Electricity,” published by Cleveland Armature 
Works, or similar all-around work. C. H. STAGE, 610 West 
13th St., Anderson, Ind. 


id f 
50 cents for bells, motors, lamps, etc. CORNISH CTRIC 
CO., 42 Bradt St., Schenectady, N.Y. 


HELP WANTED 


LOCAL REPRESENTATIVE WANTED. Splendid im 


come assured right man to act as our tative | 

learning our business thoroughly by mail. experience 
unnecessary. All we require is honesty, ability, ambition and 
willingness to learn a lucrative business. o soliciting or 


traveling. All or spare time. This is an exceptional 
tunity for a man in your section to get noa a e pa 

ness without capital and become ind Write 
at one al full ee NATIO AL oT OPERATIVE 
REALTY COMPANY, L-453 Marden Bidg., Washington, 


an 


FREE ILLUSTRATED BOOK tells about 300,000 pro- 
tected poatices in U.S. service. Seca of beer pares 


MACHINERY 


HAND SHAPER, self-acting indexed, with vise, pl 
10x 10x 3in.; 10 tools, new condition, suitable for professi 
or amateur; price $50.00. F.H. JAC KSON, Angelica, N.Y. 


CASTINGS.—Iron castin 
bench drill press described in the April number of 
this magazine. Stamps for information. LA RO8S 
VANDLING, New Brighton, Pa. 


required to build the 


MECHANICAL 


25 CENTS BUYS an invaluable cloth-bound book, entitled 
‘Mechanical World Pocket Diary and Year Book for 1913.’ 
Some A ne subjects cine a are bsg bos eater and boilers. 
gas and oil engines, e geanng ormulas ting, screw 
threads and run , Vernie micrometers, ball and roller 
bearings, etc. APSON OUBLISHING CO., 221 Colum- 
bus Ave., Boto M ass. 


MISCELLANEOUS 


FREE TUITION Pens MAIL. —Civil part oe 
ora oe: Panoni ineering, nee 
poultry, norma ook eeping, 
poty Pee fie aitica) ccolp CARNEGIE ' pomit 
Rogers, Ohio. (tf) 
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MISCELLANEOUS 


EVERETT HUNTER BOA CO., McHenry, 


GET MARRIED.—Matrimonial paper con 
tisements, marriageable pic. from all sections, ri 
Foung, old, Protestants Eat tholics, mailed, sealed free. FHE 
ESPONDENT, Toledo, O 


FOR SALE.—Addressograph Endless Chain, type No. 
Al condition, in oak cabinet. Cost over $50.00, oe Pe enable 
offer accepted. H. PETERS, Collingswood, N. 


.YOU CAN EARN MORE—ACHIEVE MORE—if you 


inner speeches; 
pi your ` talk sell more goods; acquire self-confidence, strong 
personality, never-failing memory. 
of men for leadership in life. Let us show 
you. Particulars by mail, free. FUN 
CO., Speech Dept., 14, New York, N.Y. 


ou how it will hel 
& WAGNAL 


MOVING PICTURES 


FOR SALE.—Mo cture films, 1 cent a foot. Machine 
$40. H. DAVIS, nS Pirin Wis. 


PATENTS 


C. L. PARKER, Patent Attorney, 952 e St., Washington, 
D.C. Inventor's handbook “Protecting, E loiting and Sell- 
ing Inventions,” sent free upon request. (4) 


PATENTS OF Pilea Prompt and eae service. 


gl peg inducements. Expert Book 
ce gad Patent Office rules free. CLEMENTS & 
Colorado Building, 


advi 
LLENEN, Patent Attorneys, 707 
Washington, D.C 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results. 
Prom ptness assure Send sketch or model for free 
search. WATSON E. COLEMAN, Patont Lawyer, 
6234 F Street, Washington, D.C. (8) 


PATENT sak ahi or fee returned. Send sketch for 


free expert search and report as to patentability. Books on 
inventions and stents and eelerince boak sent tee. JOHN 
S. DUPFIE & CO., Dept. 4, Washington, D.C 


PREE. List of persons who want to buy patents, paa 
offered by manufacturers and lists needed woe N- 
DOLPH fs CO., 647 F. St., Washington, D 


PATENT AND TRADEMARK PRACTICE. Correspond- 
ence invited. LAURENCE J. GALLAGHER, formerly assist- 
sone Examiner, United States Patent Office, 2 Rector St., New 

or 


LET US SECURE your 
Patent pronl HARRY 
ashington, D.C. 


atent. ‘‘Patton service means 
ATTON, 350 McHill Bidg., 


PHOTOGRAPHY 


S O DARS. CAMERAS, LENSES—Everything photo- 
es We sell and exchange. Get our latest bargain 
save money. C. G. WILLOUGHBY, 810 Broadway, 

New York, N.Y. (tf) 


WE BUY, SELL AND EXCHANGE. Bargains in micro- 
pe telesc binoculars, cameras, etc. Bargain list 
EARN iN Es SON, Opticians, No. 54 John St., New York, 

NY. 2 years. 


A 


PHOTOGRAPHY 


MONEY IN PHOTOGRAPHY. I start amateurs making 
money st home taking portraits; become professionals. Studio 
secrets, ous fully explained. WELLS’ STUDIO, 


East Li 


AUTO GRAPLEX CAMERA 4x5 Carl! Zeiss Tessar lens 
highest speed, uses films or plates; cost $125.00, brand new, 
not used, so is in perfect condition; must sell. accept 
first reasonable offer. Address W. H. HIRSCH, 126 South 
Eleventh St., Pittsburgh, Pa. 


HAVE YOU SEEN a copy? Amateur Photographer's 
Weekly, $1.00 per year; cash pnze weekly compe tons, criti- 
cisms; print are illustrated: many fea Sample 
copy, 5 cents. EUR PHOTOGRAPHER'S WEEKL 
916 Schofield Bidg., Cleveland, Ohio. (tf) 


TYPEWRITERS 


TYPEWRITERS.—AIl makes, largest stock, lowest prices. 
ieee £6.00; Remington, $10.00; Underwood, $25.00. 

guar eed; 15 days’ free trial. HARLEM PE- 
WRI ER SOERCHANGE: Dept. E.M., 217 West 12Sth St., 
New York City. 


WIRELESS 


INCLINED COIL TUNER.—A seleotive inductive 
tuner of a new type. voapeS. varied by ro tary 


PAOIFIO CALL SHEET.—Just out with many 
additions and corrections. Gives call letters (al- 
phavesicely arranged) and name of 400 ship and 
and wireless stations on Pacific ocean. Price, 25 
cents; silver preferred. FORD KING, 610 Balboa 
Bldg., San Francisco, Cal. 


BLUEPRINTS of Codes, 5 cents; 
§ cents; 10 tables for spark coils, transformers, etc., 5 cents. 
TENINGA & GORHAM, 321 West 11ith Place, Chicago, Ill. 


20 wireless hook-ups, 


Ladies! Save Money and Keep in] 
Style by Reading McCall’s 
Magazine and Using McCall Patterns 


McCall’s Magazine will 
help you dress styl- 
ishly at a moderate 
expense by keeping 
ou posted on the 
atest fashions in 
clothes and hats. 60 
New Fashion Designs 
in each issue. Also 
valuable {information 
on all home aud per- 
sonal matters. Only 
60c a year, Including 
a free pattern, Sub- 
scribo today or send 
for free sample copy. 


McCall Patterns will enable you to make in your 
own home, with yourown hands, clothing for 
yourself and children which will be perfect 
in style and fit. Price—none higher than 15 
cents. Send for free Pattern Catalogue, 

We Will Give You Fine Presents for getting sub- 
scriptions among your friends. Send for free 
Premium Catalogue and Cash Prizo Offer, 


THE McCALL COMPANY, 239 te 249 West 37th S., NEW YO 
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Wireless Operators!! 


Our new SPEED CODE CHART will teach 
you to Receive from the Fastest Operators. 


Keep it before you and you will lose no signals. 
Full directions accompany each chart. 


Sent postpaid for 25 cents, or given FREE with 
one new subscription to ELECTRICIAN AND 
MECHANIC, if requested when subscribing. 


SAMPSON PUBLISHING COMPANY 


221 COLUMBUS AVENUE $3 $3 BOSTON, MASS. 


General Electric Review 


A Monthly Magazine for Electrical Engineers 


QTHE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 
other electrical journal in existence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 
tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. 


“Dr. Charles P. Steinmetz’s article in the December number, ‘Abnormal Strains in 
Transformers’ is the eighth contribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


General Electric Review, Schenectady, N.Y. 
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ALMOST FREE! 


Practical Books With The Magazine That THE BOOKS 
Makes Facts More Fascinating Than Fiction | szer. 


F We offer your choice of these practical books, Each one of Enatareed Camarote” 
em was written by an acknowledged authority in hi ial line. Sees aster 

Ne technical education is necessary for their complete ma E A 

They are just the thing for the beginner, the practical man, or arid Gente 

for that studious boy who is continually asking questions. They Strength of Materials 
are not only for the worker or student in each special field, but parte feyk d 
for the intelligent reader who wants to know in a general way, | Fexer Sit 
how things are done in the trades and professions, or in business. | Pisses 


d Building Suaperintendence 
Just Read These Titles i" come ar 
We want new readers to TECHNICAL WORLD MAGAZINE— | Tol waking 
the mos dascinatingly interesting: slastrates monthly poblishec. bie 
want practical men to realize the immense at they can do for INESS BOO 
themselves by seeing TECHNICAL WORLD. every month, and on ax À ki s B3 
that account we make the following Basiness hse Part I 


_ EXTRAORDINARY OFFER conf = a 
Technical World Magazine) . “| 9"? nearen tn Beal Racate 


New, up-to-date material, pre- 
especially forus. Size of 
books ts 6%-in, x9%-in. ; print- 
ed on a fine grade of super- 
calendered book paper, pro- 
fusely illustrated with fine draw- 
ings and half ton durabl 
and artistically bound In hand- 


some red cloth. They are $1.50 
books judged from every stand- 


Now Read Why You Should Be a Subscriber | fics, Teg iresi 
to Technical World Magazine stores, Some of them 


TECHNICAL WORLD MAGAZINE believes that real achievements, real events, 
when prove presented, are far more interesting than mere fiction ; that the most thrillin 
story in world is the story of man’s ceaseless fight to conquer and overcome, and ben 
to his service the tremendous forces of nature. Its heroes are men of action, the ones 
who, the Wond over, are really doing things, really encountering dangers, really coming DE 
out triumphant at the end of the story with a new achievement to be written large in the C 
These are the stories that are more fascinating than fiction; the 


Í MAGAZINE 


For One Full Year (12 Weederfal Nunes) $4 .65 
And Any Book Listed Opposite =Z 
(Sent Prepaid), 


After one book and the magazine have been ordered at $1.65, additional books 
may be added to your order at only 75 cents each, ld half price. This isa splendid 
opportunity to get a full set of practical books. the titles over and see 
bow many there are that you ought to have, 


ad “IIe coll) | een ea ey 
o iF “de 3s 
5 iR 41 val nN i cw 
Order at Once : boil oe 
Of course you know that this offer is going to produce a perfect avalanche of orders. a : 
Of some of the books listed above, we have only a few hun copies. It will be best $] & 
in ordering, to name one or two additional books as alternatives, in case our stock of the I 
one you particularly want is exhausted. But better still, to insure getting what you want, ff 
sit right down this minute, cut out the coupon, and mail to us, with currency, stamps, 
silver or money order. 


Technical World Magazine Ča ~ 


S760 Drexel Avenue, Chicago, IIL, U. S. A. 


i Five days after receiving books and first copy of the magazine, 
if I am not satisfied, I may return the books, you are to retusa 
my money. t aM 818 


PRARER occcccccvccccccccceeseccosenccccsccceesesccoscconsveoesonsoonseonles 


ADDRESS 0000000000 0000 OSSSHOSOOOSOORH OOOOH OO 20 0G 0 000000 O08 OOOCHS OOO OCOSNEOOO CORD 


ELECTRICIAN AND MECHANIC 


CAMESON. I Aad pein eee Co. 
1 Columbus A ve., Boston, Mass. 


Gentlemen: Enclosed find $1.85, for which please 


enter my subscription for Electrician & Mecbanic for , 
twelve monthe beginning with the issue for........ 


OPPORTUNITY 


CeCe OS HOS HSH CES EHeTESHEEHHSH SHE HHEHHAS 


Canadian Postage, 85 cents extra 
Foreign Postage, 0 cents extra 
Must be added on this offer 


Cut out and use the cou above 


Y a fortunate combination of circumstances, we have obtained, on very favorable terms, 

B a small lot of standard technical books published by one of the best firms in the United 

States. These books are mostly bound in full leather, pocket size, average 300 

pages, and are all standard treatises on their subjects. The selling price of most of them 

is $1.50, though one or two are retailed at a little less. We cannot and will not sell 

them singly at less than the publisher’s price, but while this lot lasts, we will practically give 
them away as premiums. 

This is our offer to you: The subscription price of Electrician and Mechanic is $1.50; 
the price of any one of these books (with one or two exceptions) is $1.50. Send us your sub- 
ecription af once, with a money order for $1.85, and we will mail you Electrician and Mechanic 
for a year, and send you any book you may select free. Use the card attached and be sure 
and give the number of the book you want. Write at once, as our supply of the books is limited. 


11. Pattern Making and Foundry Practice. By L. H. Hand.......cccccccccccccccccvccccvccccccce $13 
12. The Twentieth Century Toolemith and Steelworker. By H. Holford.........cccccsccccccccrccccs ISU. 
13. How to Become a Successful Motormas. By Sidney Aylmer Small.......c.ccsccccccscccccccsee 130 


14. Electric Railway Troubles and How to Find Them. By Paul E. Lowe.........osscsecsscococccsoooo 158 
13. Cemplete Examination Questions and Answers for Marine and Stationary Eagineers............... 

By Calvin F. Swingle, M.E...........scsccscecocosceccosscosossosoocosovososesooesoooo 158 
16. Steam Bollers—Their Construction, Care and Operation, with Questions and Answers ................ 1.59 
17. Automobile Hand-Book. By L. Elliott Brookes.........ccccccscccccccccesccccceccccscecesseuce 1.50 
18. Modern Wiring Diagrams and Description. By Horstman and Tousley ° 158 
19. Practical Armature and Magnet Winding. By Horstman and Tousley........ccccccccccccccccccs 1.50 
20. Electrical Wiring and Censtruction Tables. By sin paar e (sug ite E wae eae 1.50 
21. Modern Electrical Construction. By Horstman and Tousley .. 1.50 
22. Dynamo Tending for Engineers, or Electricity for Steam Engineers. ‘By Horstman and Towsley .. 1.50 
24. Easy Steps to Architecture. By Fred T. Hodgson.. : .... 150 
25. Easy Lessons in the Art of Practical Wood-Carving. "By Fred T. Hodgeon .. escssosocosooss 190 
26. Concretes, Cements, Mortars, Plasters and Stuccos—How to Make and Use Them.. eran wee R 

By: Pred T. Hodgson ico oh eek wie a RS A wha ea wh whe Ss 6 he ERO es wae RNa 1.59 
27. The Twentieth Century Bricklayer and Mason’s Assistant. By Fred T. Hodgson..............00.0. 199 
28. Practical Up-to-date Plumbing. By Geo. B. Clow.......c..ccsccccccccccscsccccccseccsccceceece 1.50 
29. Hot-Water Heating, Steam and Gas Fitting. By Wm. Donaldson.....c.c..ccccscccveccccccscsece 190 
30. The Signists Book of Modern Alphabets. ee ee O 1.50 
31. The Up-to-date Electroplating Handbook. By James H. Weston.. E E eeesiteneeeesasee E 
32. Cyclopedia of Painting. By Geo. D. Armstrong............sosesessescsceesescocveceseooooo .. 1590 
33. Operator’s Wireless Telegraph and Telephone Hand-Book. By Victor H. Laughter.. esses..o. 100 
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The _ 
WING 


Piano 


flayer Pianos, 


Uprights and 
Grands 


The Wing Piano here illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 
cases.in the world.. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 
as well as more elaborate patterns. 


The Wing Piano is for those who want a high- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
alloy. og a fat commission to some music teacher. 
Tho sands of music teachers expect commissions 
var; “g from $25 to $100. 


"fe Iemproved new style Wing Piano in particu- 
lar quoted at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well. you 
must hearit! And we havea splendid line of newly 
designed, up-to-date, beautiful mahogany, French 
walnut. oak and other up-to-date cases. In fact, 
we offer the. greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 
est degree; but there are, of course, dealers who 
make $100 and $200, or much more, on every sale 
of a piano; and music teachers (whom you would 
least suspect) secretly accepting com missions from 
the dealer. These people naturally “knock.” 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do its talking allalone while glib-talking 
salesmen stand around ‘boosting’ some other make 
—even then the Wing Piano nearly always stays 
in the heme while the dealer's piano is returned. 


When the Wing Fiano is in the house, the 
dealer's talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing Is the only piano 
sold direct FROM FACTORY which 
Shows your friends you paid the price for 
QUALITY. 


Don't fail to investigate our great offer 


WING & SO (Established 1868) 


Wing Building 
Sth Avenue & 13th Street, Dept.3838, New York, N. Y. 


for ell cash that dealers are 


right now on our easiest monthly pa 


ter w sent with the free Piano book,) Sen 


ock-Bottom! 


Yes, Rock-Bottom Prices, 
and on a Piano of the highest Quality. 


of the new style Wing Pianos are 


ee ccecce 
etting Into. the homes where the people 2 
ing to tell it around that Wing & Son REFUSE to 


t sell on time. This is not true. Je sell for cash OR on ve very easy payments, 
inat choose after four weeks’ FREE trial. And many of our wea thy men are buying 
ry ment plan. _ (Terms stated in personal let- 


coupon for free book. 


" One of Our 38 Styles 


$150 TO $250 SAVED 
tote ene, The WING Sarii dolni price. 


Never before has any piano manufacturer dared to make such 
an offer. The greatest piano offer ever made—rock-bottom prices—no 


money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week’s free trial in your own home, 


Let Us ‘ uote You the most astounding prices 
ever offered on pianos of unexcelled 


qaality. The very rock-bottom prices—prices that would mean ruin tothe] 
. You will be amazed at at the direct-from-the-factory prices on the well- 
e will pgaitively aave you from $150 to eet on the purchase of a piano of eat g 
merit. We will convince the purchaser by shipping your choice of a piano 
reight prepaid, no money do lutely free Eala å weeks’ free trial, e 
all freight charges are paid in advance by us, no matter whether you keep the piano or not. 


Every Discount Goes Direct To You 


Beware of firms who imitate us by advertising that they sell direct 
and who are only retail dealers in disgulee. We are positively the only factory 
that es and sells aw aag pe to the private gra direct. MAES taal 

When b i i r no esmen’ ers’ or De 
men’s profits.” You pay no Aint th oF, rath z and mamen ogy er g friends. 
We cut out all middlemen, and you put the discounts in your own pocket., we 
antee the Wing for 40 years. f you write at once you may have the ing equi with our 
wonderful instrumental accompaniments without extra charge, giving the effects of the guitar, 
harp, zither, banjo and mandolin. 


END COUPON (rs) NOW 


for ‘‘The Book of Complete ee Fe 
92/7 


Information A bout Pianos’’/, Bap soo ge 
The New York World says,“ A book 


of educational interest everyone should 
own.'' Would you like to knowall about pianos, 
how they are made, how to judge the fine 
points of quality..and price in buying a 
piano? Ther send the coupon for the 
iano book which we are sending out 
REE for the present. You wil 
astonished at the amount of informa- 
tion about piano quality and piano 
prices. and how to avoid the de- 
ceptions of the piano salesmen., 
This is a magnificent 166-page 
book,a complete encyclopedis 


of the piano; the most com- 
plete and costly book ever Wing Bide. 
ublished on the piano bus-~ Oth Av. & 13th St, 


ness, posts you on the mak- 
ing of a piano from start to 
finish and how to j e the 
mae palais of a piano. e will 
send you the book free and pre- 
paid, provided you write at once. 
Also our beautiful catalog showing 
new art stylos and full eaplanaton 
of our Rock-Bottom Prices on the Wing 
Piano. Just drop postal or letter, or mail 
coupon without any letter, but do it now. 


Dept. 3838 New York, N. Ye 


Gentlemen: Without any obli- 
gations te pure or y f 
anything. please send me free and 

d The Book af Complete Infor- 
’ Piange. Also send full 
particulars of your Rock Bottom off 
on the Wing Piano and catalog of 
art styles. 
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ELECTRICIANS! 


You need a screw-driver that will combine per- 
fect insulation with convenience and strength. 


Starrett 


Electricians’ Pocket Screw- Driver 


is made especially for electricians. It has four blades of 
different widths carried in a magazine handle. This handle 
is hardened rubber, giving perfect insulation. The screw- 
driver will stand for good long hard service. You need it. 
Send for Catalog 19W. It shows other tools you need. 


The L. S. Starrett Co., Athol, Mass. 


hee is a new type small motor for 110 
volt, 60 cycle alternating current; it 
embodies all the refinements of a high grade 
electric motor and its size, shape and effi- 
ciency adapt it to a great variety of uses 
where small power is required. 


It has laminated field and armature cores. 
20 section commutator of hard drawn cop 
insulated with mica. End thrust 
brushes. Phosphor bronze 
wick oil retainers. Black ename 
with brass trimmings. 


We furnish this standard winding, 60 

cle A.C., 110 volts, .21 amp. 23 watts. 

Sp eed with average load, £ 00 R.P.M. 

Size of pulley 1%. Size of shaft 3.16". Space occupied 4 3-4 x 3 1-4 x 33-4. 


PRICE, $8.50 
KENDRICK & DAVIS CO., Lebanon, New Hampshire 
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LEIMAN BROS. 


POWERFUL DURABLE NOISELESS 
Takes Up its Own Wear 


For all 
Gas and Oil 
Appliances 
Sand 
Blasting 
VACUUM 
CLEANING 


Above illustration shows 7 of the 


FOR BLOWING 


CAMA Rog 
4p 
A 


$ 8 SIZES 


wys 


PUMPS iie 
or Stationary 


This picture shows the power of the Cleaning Outfits 
smallest size vacuum pump we make. The f 
Tank was cross-braced inside and is of For Suction 
heavy galvanized sheet iron. While we do 
not recommend the pumps for more than 
20 in. vacuum, this collapse occurred under 
test at 22inches. A quarter horse-power 
motor was used. 


T Sizes, $21.2 up 


Examine the illustration showing the 
interior of the machine above and you need 
not be an expert mechanic to see why they 
are so very effective. To see why they take 
up their own wear. To see why’ they can 
maintain a very high vacuum. Notice also 
the comparative size of the piston and the 
cylinder andalso the large interior capacity 
or displacement of the pump. Compare 
these features with any other vacuum 
pump or blower you have ever seen and 
ben we are sure of what your decision will 


Get Catalog No. 82 for Blowers 


Get Catalog No. 83 for 
Vacuum Pumps 


LEIMAN BROS. 62 AC JOHN STREET NEW YORK 
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Eetablished 1840 


The Brand 
that was Best in 1840, 
is the Best Brand today 


HENRY DISSTON & SONS 


noorporated 


Keystone Saw, Tool, Steel and File Works 
PHILADELPHIA 


iv ELECTRICIAN AND MECHANIC 


“RED DEVIL” ax 


Just ask any up-to-date hardware 
dealer to show you this particular 
“Red Devil” plier. It’s No. 942, 
5 inch. It’s one of the scientifically made “Red Devil” 
pliers. It’s an absolutely perfect tool every way. It is 
sold everywhere at 80 cents per pair. Get a sample. 


“Sie, SGIENTIFIGALLY MADE 


And if you would prefer the standard side cutter that we also build on scientific lines, ask 
for “Red Devil’? No. 1950, 8 inch. The plier 95% of the linemen are now using. It is 
sold everywhere for $1.25. We say just get samples of either of these pliers, and compare them 


with any other make. 


“Red Devil” Electrical Tools are 

standard with all dealers through- 

out the world. There’s more than 

one reason for it. Ask any user. 
If your local dealer cannot supply you, write us direct, mentioning the dealer’s name. 


SMITH & HEMENWAY CO. ‘New vork, usa. 


(SMITH HARDWARE CO., Ltd., MONTREAL, CANADA) 


No. 1950 


General Electric Review 


A Monthly Magazine for Electrical Engineers 


@THE REVIEW enjoys a unique advantage in having behind it a 
backing of expert contributors, probably greater than that of an 
other electrical journal in existence. Some of these are men of world- 
wide reputation—of great standing as electrical consultants; others, 
not so well known in the industry generally, are men who have for 
years specialized in their particular field and are ideally placed for 
obtaining all the known data on the subjects upon which they write. 
All published matter is subjected to rigid examination; and the informa- 
tion, besides being up-to-the-minute and pertinent, is always authentic 
and accurate. 


“Dr. Charles P. Steinmetz’s article in the December number, ‘Abnormal! Strains in 
Transformers’ is the eighth contribution of this great author 
to the Review during the year 1912.” 


Write for sample copy. 


General Electric Review, Schenectady, N.Y. 
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If you are master of this profession you are independent anywhere. 
It is the best profession in the world—it pays more money, and the 
occupation is a pleasant one—the opportunities for a young man 
are far greater in this line than any other. 

ay system of teaching by mail is a NEW IDEA—it’s different from others. 
I so thoroughly train you that you will not only be able to drive a car, but 


you can repair motors, overhaul repair tires, r faunch engines, re 

stationary gasoline engines. You could go into the A pral Prie if you wished to. 
READ THESE TESTIMUNIALS—YOU CAN DO AS WELL 

‘I have been driving a car now for a month, and I owe it all to your course." —Ramsey 


tJ Mae ia repair shop. Have increased income $20 th so far, and 
‘T am wor a mon ° 
ith.” —Jno. C. De nden, Wash. 


expect to get as high as $50 more per mon Koster, L 
‘J am now the Auto Co., was for- 
DYKE’S NEW IDEA OF ony in the jewelry business.”—James Tronto, Providence, 
‘J am dri a Packard 30. Your Course belped 
"—Edw. Hauler, New 
s driving a Siz. I do all my own repair 
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- LOG, we will tell you how to get into the Auto 
business; we will also show you TESTIMONIAL LETTERS from students | 
everywhere who are now ang cars, working in Auto Repair Shops, who EE 
have gone into the Auto Repair Business and who are making money. À e 

We will do more—we will show ao actual ro- we 
| duced letters from BARNEY OLDFIELD, CHAS. 
DURYEA (the man who built the first Automobile in 
America) and other leading Motor authorities—who 
endorse this system. l 


Surely this system must be something wonderful— 
and it is—let me tell you all about it. 


SEE THIS WORKING MODEL 


There are other Models: one of a Magneto, Engine and Car- 
bureter; also a Manikin of an Automobile. The Manikin can be 
tazen a models actually work. All moving parts on 

m 


tt and the 
made of real metal. (Patents applied for.) 
One of the Models—It actually works. The Course consists of 40 Instructions, 5 Models and a Mani- 


va this model 79u faura the prions kin, and examinations, dipoma: ne K costs but na, Pe i now 
en e, w to 4 , 
. valves, tine the tealtion, tc, E cy ements’ pecs Bc pai $1,000 you couldn't get a 


Send Now for this FREE Booka 


It will tell you all about the great Auto industry and the oppor- 
tunities. It show you how others got their start. It is interesting 
and instructive. OPETE 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING, 2% 7:295 srp. 


A. L. DY KE is the man who originated the first Auto Supply Co. in America (1897) and wrote the frst book on A ‘ 
When other schools tell you they su ing models—make them , pt peel ecole pea 19a) 
Electric Ignition for ell types 

ne 


rit kine prove ii—we can prove 

d Noto — My ogren ieee: jou E TRIC GN 12 1G Ngee el laara the cutive Sye / E [nition 
magneto. ow will learn how ef $ 

ssto with Course. This subject alone is worth the price. AONE SH MOENGAROA a working model of e Mag- 
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Are You Looking for Something New 
Aae s the ‘‘ YANKEE” Chain Drill 


With Positive Automatic Feed 
Adjusts itself to the size drill point used, and feeds 
no faster than it can take. The slack in the chain s% 
is quickly taken up by the automatic friction move- 


ment, giving you the quickest operating and biggest VY 
time-saving Chain Drill made. No hand feed to ¥& 
catch and pinch the fingers. Your dealer can 
supply you. 


Send for “YANKEE” TOOL BOOK—FREE 


“Here is the Answer” 


Pe 6 eee ee E LLL TL aR 


in WEBSTERS 


_ NEW 
INTERNATIONAL 
DICTIONARY 


The Merriam Webster 


Even as you read this magazine you likely 
M question the meaning of some new word. A 
Aii ) friend asks: “What is white coal?” You 

A» Seek the location of the Levant or the 
» pronunciation of jujutsu. Whowas , 
l onraad N on, Becky Sharp? Is Hongkong a city £ 
accurate answer. This a or an island? etc. 


NEW CREATION is an 


encyclopedia, equivalent in type 
matter to a 15 volume set. It answers tt 
all kinds of questions with final authority. . Cran ir 


| INDIA PAPER EDITION: => | SS 


Printed on thin, opaque, strong, expensive India ——™ 
Paper imported for tuis edition, Hasan excel- === 
lent printing surface resulting in remarkably === 
clear impressions of type and illustrations, z 
W hat a satisfaction to own the new Merriam Ą= 
Webster in a form so light and 80 convenient 
to use! One half the thickness and weight of 
the Regular Edition. Weight only 7 lbs. 
Size 125g x 9354 x 24 inches. 


| REGULAR EDITION: = 


Printed on strong book paper of the highest qual- 
ity. Weight 14%, lbs. Size 123, x 9% x 5inches. Both 
Editions are printed from the same plates and indexed, 


[| 400,000 Words. 6000 Illustrations. 2700 Pages. 
ie The only dictionary with the new divided 
| page,—characterized as “ʻA Stroke of Genius.” 
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f | Per Advt. in Eleetrieian & Mechanic 
ji j Send Sample pages, maps, ete. 


WRITE for specimen pages, illustrations, etc. FREE set of pocket maps if you name this magazine. 


Q G. & C. Liai COMPANY, SPRINGFIELD, MASS., U.S. A. į 
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Free—Six Big Issues of 
ZA Investing 


If you will simply send me your name. Special 

Introductory FREE Offer. 
Issues—each worth $10 to $100 to you. 

How much do you know about the Science of Invest- 

ment? Do you know the Real Earning Power of your money? What is 


the difference between the Rental Power and Earning Power of money? 
Do you know how $100 grows into $2200? 


Why you should get Investing for Profit: 
Only one man in a thousand knows the difference 
between the rental power and the earning power 
of his money. Few men know the underlying 
principles of incorporation. Not one wage earner 
in 10,000 knows how to invest his savings for 
profit, so he aopn a paltry 2% or 3% from his 
savings bank, while this same bank earns from 
20% to 30% on his money—or he does not know 
the science of investing and loses his all. 


Russell Sage said: ‘‘There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers — 
financing is everybody’s business. As a matter 
of fact, tt is the most profound and complicated 
of them all.” 


So let me give you just « glimpse of the valu- 
able investment information you will get in my 
six big issues, ‘‘The Little Schoolmaster of the 
Science of Investment,’’ a guide to money-making: 


The Science of Investment. Capital Is Looking fer a Jeb. 
The Root and Branch of the The REAL Earning P 


of 

Investment Tree. our A Te 
Hew to Judge a Business Enter- Investment Securities Are Net 
Where New Capital Put Inte a The Actual Possihi ef intel- 


**Watering”’ —its Significance. The Capitalization of Genius and 
Edle Money vs. Active Money. of Opportunity. 

Wait till you see a thing—but don’t wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
' campaign of education on the logic of true invest- 


‘ ment. A revotution in the financial world is now 


going on—to the profit of the small investor. 


You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 
cover to cover it contains the fundamental princi- 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information. 


for Profit 


Six fine Monthly 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my wonderful magazine, 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not ad 

et learned the art of investing for profit. Learn - 
how $100 grows into $2200. 3 


Use this Coupon for the Six Issues 
and Financial Advice FREE 

If you know how to invest your savings — if 
you know all about the dbs petal in which you 
are about to invest your hard-earned savings—you 
need no advice. But if you don’t, if there is a 
single. doubt or misgiving in your mind—I shall 
be pleased to answer any inquiries you may make, 
or furnish any information I can regarding the 
art of saving and making money through wise 
investment. 


So sign and mail this coupon now. Get Investing for 
Profit FREE for six months. Ask me to put you on my mail- 
ing list for Free Financial Advice. Don’t put this of. Ie 
means too much to you now and in the future. Sign and mail 
this coupon at once. 


H. L. BARBER, PUBLISHER, CHICAGO 


Mail This Now 


H. L. BARBER, Publisher, 
20T W. Jackson Blvd., Chicago. 
Please send me FREE Investing for 
Profit for six months. Put me on 
your mailing list for Free Adv‘ce on 
Investments. 


Name 


Address 


EIGHT DOLLARS 


expended for this tuning transformer 


will produce, dollar for dollar, better 
value'than can be secured on the 
market at any price under fifteen. 
With intelligent use, this instrument 
will equal in operating efficiency any 
$15 tuner.: Get one and see. 


WM J. MURDOCK CO. 


30 Carter Street e % Chelsea, Mass. 
680 Howard Street, San Francisco 


THE BLITZEN 
DUPLEX LOADING COIL 


Price $2.00 


_A Wireless Stepladder which will cheaply and 
simply assist you to high power, long wave-length 
stations which have been beyond the reach of your 
receiving set. 

This Joader has two coils wound in a slotted 
hard rubber disc, each fitted with a pair of binding 
posts for connection in both primary and secondary 
circuits, and the two coils Aave coupling between 


m. 
An absolute necessity in every receiving station. 

Why not be up-to-date and send 4c stamps for 

complete catalog of apparatus a little better than 
e t 


CLAPP-EASTHAM COMPANY 
137 Main Street, :: Cambridge, Mass. 


AYLSWORTH AGENCIES CO. J. J. DUCK CO. 
143 Second St., San Francisco, Cal. 430 8t. Clair 8t., Toledo, Ohio 
Western Bales Agenta Central Sales Agent 


ELECTRICIAN AND MECHANIC 


The Great Wizard’s Knowledge 


Simplified for You ——_———- 


We Can't All Be 

Edisons, But — 
YOU or any 
ambitious man 
can master the 
electrical pro- 
fession. You 
can equip your- 
self to hold an l 
honorable posi- a 
tion at Good EP- 


a 


The Electrical Standard Library 


Contains the most Complete Course of Easy 
Lessons for Beginners and Expert Knowledge 
for Electrical Workers. 

Eight volumes (convenient in size) cover every 
subject. Hundreds of illustrations and dia- 
grams make the explanations clear as daylight. 

Three-Year Consultation Service (Easily 
Worth $75.00) Free to Every Purchaser. 


We will send this express paid upon approval. 

vases MRA pe mad ai 

National Institute of Practical Mechanics 
Desk 14. 1325 Mich. Ave., Chicago, IN. 


WIRELESS 


A 
Three months’ course at a 
low rate of tuition at the 
oldest and largest school 
in New England. 


TELEGRAPHY 


A complete course in Rail- 
road or Commercial Work 
for summer positions. 


Private Instructions 


in either wire or wireless telegraphy 


A special rate for our 
Summer School, and we 
invite personal inspec- 
tion. 


WRITE OR CALL FOR OUR WEW CATALOGUE 
Telephone Oxford 1470 


Boston School of Telegraphy 


18 Boylston Street Boston, Mass. 
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ore Postal Life Insurance Company 
pays you the commissions that 
other companies pay their agents 


STRONG POSTAL POINTS 


First: Old-line legal-reserve 
insurance—not fraternal or 
assessment 


Secead: Standard policy re- 
serves, now $10,000,000. 


Insurance in force 
$50,000,000. 


Third: SYandard policy pro- 
visions approved by the State 
Insurance Department. 


Fourth: Operates under 
strict State requirements and 
subject to the United States 
postal authorities. 


ON entrance into the Company you get the agent’s 
average first-year commission less the moderate adver- 
tising charge. Other companies give this commission- 
money to an agent: the POSTAL gives it to you. 

That’s for the first year: in subsequent 
years POSTAL policyholders receive 
the Renewal Commisstons other com- 
panies pay their agents, namely 74%, 
and they also receive an Office-Expense 
Saving of 2%, making up the 


Annual Í Guaranteed 
pA O in the Policy 


Fifth: High medical stand- 
ards in the selection of 
risks. 

Sixth: Policyholders’ Health 
Busean arranges one free 
medical examination each 
year, if desired. 
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Dividend of 


And after the first year the POSTAL, pays contingent dividends ġesides— 
depending on earnings as in the case of other companies. 

Such is the POSTAL way: it is open to you. Call at the Company’s 
offices if convenient or write now and find out the exact sum it will pay 
you at your age—the first year and every other. 


POSTAL LIFE INSURANCE COMPANY 


WM. R. MALONE, President 
35 NASSAU STREET, NEW YORK 


BSE he iat 


( Postal Life Building 


See How Easy It Is 
In writing simply say: “Mail me insur- 
ance-particulars for my ane as per 

ELECIRICIAN & MECHANIC for June. 

In your letter be sure to give: 
1. Your Fall Name. 
2. Your Occapation. 


3. The Exact Date of your Birth. Insurance 

. No agent will be sent to visit you: the Postal . i 

Assets. Life employs no agents. in force. 
$10,000,000 $50,000,000 
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MAKING A JAPANESE PERGOLA 
GEORGE F. RHEAD 


The pergola shown in our illustration, 
Fig. 1, would be suitable for either a 
town or country garden. It is such as 
an amateur worker with even the most 
rudimentary knowledge of joinery could 
construct, for outside woodwork does 
not call for the absolute exactness of 
indoor work, while the method of jointing 
chosen is of the simplest, and will be 
clearly understood from our diagrams. 

The measurements for a small-size 
pergola are given in the half front and 
side elevations, Figs. 2 and 3, and al- 
though for practical purposes the size 
of the structure could not be reduced 
to any extent, it could be very easily 
enlarged in scale to suit one’s require- 
ments. 

In Fig. 4 is shown the preliminary 
framework; the four posts are of 314 in. 
square wood and measure 7 ft. 6 in. in 
length. The carcass being 6 ft. wide, 
and 4 ft. 6 in. from back to front, four 
rails are prepared, two of each measure- 
ment, but with an allowance of at least 
3 in. added for the tenons. The rails 
at the top measure 5 ft. in length, for 
the joint is cut to extend the whole thick- 
ness of the wood at first, a portion being 
later cut away to fit the front-board of 
roof (see Fig. 4). The best joint to 
employ at the top would be the dovetail 
tenon shown in Fig. 5a, which is really 
quite an easy joint to make, providing 
it is marked out carefully at the begin- 
ning, and when finally a couple of nails 
have been driven through in fitting up 
it is practically impossible for it to come 
apart. An easier joint still is shown in 
Fig. 5b, where the sections are merely 
butted together and nailed. Fig. 7 
shows the tenons for framing together 
at the bottom. 

The rail forming the top of arch is 
next put in hand. This is a piece of 


1 in. board 6 ft. 9 in. in length and 3 in. 
wide, and is inserted through slots cut 
in the posts at a distance of 6 ft. from the 
ground, small slots being cut in the rail 
where it projects from the posts on the 
outside, for inserting wedges, Fig. 6, 
which will allow the uprights to be ad- 
justed to a perfectly vertical position 
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at will. In fixing, employ a waterproof 
glue at all the joints, and, of course, 
adjust the wedges where necessary before 
it sets hard. 

The curved arch covering a width of 
2 ft., it will be necessary to butt together, 
edge to edge, two 12 in. boards to make 
up the measurement. Especial care 
will be requisite in planing the edges to 
obtain a perfectly even joint, which is 
afterwards quite obliterated by paint; 
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use waterproof glue or dowels for joint- 
ing. The upper board, it will be observed 
in Fig. 8, need only measure 4 ft. 6 in. in 
length, and the lower 8 ft. 6 in., and the 
curve is shown marked out in our sketch. 
Cut away the waste witha keyhole saw, 
fixing the work in a bench-screw if pos- 
sible, as shown in Fig. 9, or if the worker 
is not the lucky possessor of one, a couple 
of screws inserted through the waste 
portion of the wood into an old kitchen 
table, or bench, will afford a fair substi- 
tute. Two of these curved pieces will 
be required; they are jointed together 
by means of struts, which are halved and 
inserted through slots cut near their ends 
and wedged on the other side; the joint 
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being made clear by a glance at our per- 
spective view, Fig. 1. 

The making of the curved pitch roof 
requires a little care, but with patience 
the initial difficulties may be easily sur- 
mounted. The curved raking pieces 
marked A in the plan, Fig. 12, are cut 
from a board measuring 2 ft. 10 in. x 4 in. 
x 1% in., the width of the curved piece 
when cut being 2 in., Fig. 10. These 
pieces are notched at their upper ends 
at an angle, which can be easily found 
by trial, to fit against the ridgeboard 
marked B. The lower ends are sawed 
to rest upon the side rails already put 


~~. 


in, Fig. 11, A and B. Both joints are 
secured with spike nails. Narrow strips 
are now nailed upon each side of the 
raking pieces to form an attachment 
for the laths of roof, which are then put 
in. 
The upper and lower parts of structure 
may now be put together, the upper 
portion being jointed to the posts which 
are halved at the top by two 4 in. screws 
through each. The upper portion is also 
further screwed by the center-board of 
front, which is tenoned into the lintel and 
curved roof, the latter being for safety 
fixed to a strut marked A in Fig. 3, which 
will prevent the possibility of its move- 
ment during a high wind. 
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There is now to be added the circular 
piece at the top of arch, which measures 
12 in. in diameter. A little of the bottom 
of this is cut away so that it may fit the 
curve of arch, to which it is secured w 
dowels. 

The pergola is now quite complete, 
with the exception of the lattice-work 
panels, which are made separately. The 
most inexpensive and convenient ma- 
terial to employ for these are plasterers’ 
laths, which are procurable in bundles 
from dealersin builders’ requisites. A great 
help in securing accuracy in their making 
is to employ a grooved board, which 
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will also save the necessity of marking 
out the position of each lath. This is 
made the same width as the distance 
between the laths—in the present case 
4 in—and the grooves, which are the 
width and depth of a lath, are set apart 
the same distance. 

A series of laths are laid in the grooves, 
and the board is then tenoned with the 
grooves downwards. It then forms a 
guide for nailing on the upper laths, it 


being moved along one, as each lath is 
applied, and thus not only saves measur- 
ing the positions, but keeps the lower 
laths in position during the nailing. 

The trellis panels are attached to strips 
nailed round the openings where they 
are applied. 

When completed, at least two coats 
of paint should be given, and this matter 
should also not be neglected at subsequent 
intervals. 


WORKING OF THE NEW LAW 


Secretary of Commerce Redfield is in 
receipt of a statement from the Bureau 
of Navigation, showing that during the 
first four months of the operation of the 
act to regulate radio communication, 
which took effect on December 13, 1912, 
the Department of Commerce, through 
the Bureau of Navigation, has issued 
3,407 licenses to wireless operators and 
stations in the United States. The first 
grade commercial operator’s licenses num- 
ber 1,279, second grade 186, while 1,185 
amateurs have been licensed, although 
work with the latter class has been de- 
layed to push the licensing of commercial 
stations and operators. Eight opera- 
tors’ licenses of the experiment and in- 
struction grade have been issued. 

The Bureau of Standards has designed 
special testing instruments for the pur- 


pose of measuring wave-length, decre- 
ment, etc., to reduce interference and 
insure the orderly use of radio-communi- 
cation, and these instruments are now 
being put into the hands of the ten in- 
spectors in the field, who will be fully 
equipped by the end of the month. Thus 
far forty-six American ship stations and 
eighteen coast stations have been li- 
censed, and this branch of the work will 
now proceed more rapidly. Six hundred 
eighty-five amateur stations have been 
licensed. The inspections already made 
have considerably increased the efficacy 
of wireless apparatus on ship and coast 
stations. The wireless apparatus on 
ocean passenger steamers has in- 
spected before about 1,500 sailings from 
the United States during the four 
months. 
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AN X-RAY SET FOR STUDENTS 
EDWARD H. KURTH 


A great many experimenters and stu- 
dents have wished to own an X-ray outfit 
of moderate power, but due to the great 
expense if purchased, have been unable 
to procure one. An effort will be made 
to show how at small expense an outfit 
can be made, by which different sections 
of the body and small animals can be 
photographed by means of the X-ray. 


THE TRANSFORMER 


The transformer rightly comes first, 
because on this depends the power of the 
outfit. The type used is the closed core 
magnetic leakage 14 k.w. transformer. 
As a very suitable one of this style was 
described in the August and September, 
1912, issues of this magazine no more 
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space will be given to this part of the out- 
fit. 


THE CONDENSER 


The condenser consists of 20 glass 
plates 8x 10in. covered on both sides 
with heavy tin-foil 6 x 8 in. placed 1 in. 
apart in the frame. It is made of maple, 
stained and polished. The plates are 
connected as shown in Fig. 2 in the draw- 
ing. 

i THE TESLA COIL 

The secondary is wound in one layer 
of No. 30 enameled wire, spaced about the 
width of the wire apart. The tube is 
made of cardboard, and is 4 in. in diame- 
ter and 20 in. long. The primary is wound 
on the frame, made as shown in the draw- 
ing, and consists of six turns of No. 4 
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_B.&S. brass wire. The whole is then 
mounted on the base, as shown in the 
drawing, and each end of the secondary 
connected by means of a small copper 
strip to the binding-posts mounted on the 
rubber posts. The ends of the primary 
wire are connected to binding-posts on 
the rings. 
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THE SPARK GAP 

The spark gap is next to be considered. 
It is of the common wireless type and con- 
sists of 21% in. zinc electrodes screwed on 
the ends of 2 in. lengths of % in. brass 
wire. The standards are %e in. brass 
rod and mounted on a % in. rubber base. 
Details may be had from the drawing. 
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THE TUBE HOLDER 


The tube supporter consists of a 4 in. 
or "e in. brass rod 16 in. long. In this 
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slides the adjusting block; a small block 
of brass shown enlarged in the drawing. 
The taps are 8-32 thread. The horizontal 
arm is made of 14 in. brass rod, on the end 
of which is the tube clamp, which consists 
of a small bow of brass with felt-lined 
jaws and a tightening screw. The 
whole is mounted on a 12 in. square 
maple base, which forms a rest for the 
object to be radiographed and the plate 
holder. 

The tube used to secure the best results 
should be of the double focus style and 
extra fast plates should be used. The 
connections aré shown in the drawing. It 
is not absolutely necessary to ground 
the center terminal of the tube, but 
sometimes better results are obtained 
in this way. ‘The time for exposure 
to the rays can be determined only by 


experiment. 


KNURLS 


Please give me some information about 
using knurls. I bought a set containing 
eighteen assorted patterns with a holder, 
and thought all there was to do was to 
put your work in a lathe, hold the knurl 
against it while it was revolving very 
fast and transfer the pattern to the 
work, but it does not work at all. The 
most I can get is a poor job of ordinary 
milling, ikethatonacoin. In making tools 
for my own use I wanted to have a nice 
finish on them, same as on the ones we 
buy. A brief description of how to do it 
will be highly appreciated. Also please 
tell how the finish resembling engine 
turning is put on screw-driver handles and 
such things; it looks as if it might have 
been done by milling with a knurling 
tool and my set contains several with 
that kind of pattern. 

The way to use a knurl 1s to run the 
lathe slowly, and apply the knurl to the 
work with heavy pressure. You have 
been doing just the opposite, which is 
the reason you have not been successful. 
Let us remind you that the heavy 
pressure which must be used, makes it 
necessary to mount the work very 
solidly in the lathe. For instance, if 
you are making a screw with a brass 
head, such as a binding-screw, to have a 
knurled or milled edge, you must not 
attempt to knurl the head after you have 
fastened it to the screw, because the 


pressure of knurling will bend or break 
the screw, or spoil the threads where 
held in the chuck. The knurling should 
be done before cutting the piece off of 
the rod of stock, so that the knurled 
diameter is not much greater than the 
metal which connects it with the stock, 
so as to avoid all risk of bending or 
breaking off the knurled part, which can 
afterward be separated from the stock 
by turning or sawing. If the knurling 
is to be done on a disc which has been 
sawed from flat metal, the disc should be 
centered and drilled and held on a 
strong arbor chuck; or, if drilling is 
not permissible, it can be soft-soldered 
to a brass plug-chuck, or if not of large 
size or width, to a short cement-brass, 
or even to a thick piece of brass rod 
held in a split-chuck. It sometimes 
is advisable to support the free end of 
the work with the tailstock. 

The kind of knurling which you de- 
scribe as sometimes seen on screw-driver 
handles, like a continuous engine-turned 
surface, is made by a special machine 
in which a number of knurls are fastened 
to a revolving head, on sliding bars 
which are pressed toward a common 
center, which, of course, is also the axis 
of the rod which is being knurled. This 
kind of operation would be impracti- 
cable unless very large quantities of work 
are to be produced.—The Keystone. 
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A HOME-MADE ACETYLENE GENERATO 
CHARLES I. REID : 


A reliable and very cheap acetylene 
generator may be made from an ordinary 
Mason fruit jar, a one-quart size being 
large enough for two one-foot (48 candle 
power) burners, or a proportionate 
amount of other sizes. If more burners 


are desired, use a two-quart jar. Having 
secured the jar, procure about two feet 
of copper tubing with an inside diameter 
of 1% in., also a supply of rubber tubing 
(in the absence of gas tubing, nursery 
Knock the porcelain 


tubing will do). 


giving a more steady light. Attach 
some kind of a spigot to the top of the 
long tube to control the water, one with 
a needle point being the best. 

The water can be supplied from an 
ordinary tin fruit or carbide can by 
punching a hole in the side near the 
bottom and soldering in a piece of tubing, 
making connections between the can and 
the generator by means of a piece of 
rubber tubing. 

This completes the generator, which 


out of the cap for the jar, and drill two 
holes through the zinc, one in the middle 
and one near the side, just large enough to 
pass the copper tubing through. Cuta 
piece of the copper tubing long enough to 
reach about half way to the bottom of 
the jar; solder this tube in the hole in 
the middle of the cap. Also cut a piece of 
the tubing about two inches in length 
and solder it in the side hole to let the 
gas out of the generator. Both tubes 
should be soldered air-tight; but zinc 
is treacherous metal for soldering, and a 
tinsmith’s help may be useful. Attach 
a tin trough or. pan to the long tube at 
the bottom to let the water drip in two 
or more places, which will result in 


is now ready for use by simply filling 
about one-fourth full of carbide. The 
cover should be screwed on tightly, and 
it is advisable to use two or three rubber 
gaskets to prevent possibility of any 
gas escaping. 

After connecting the burners by means 
of a piece of rubber tubing, turn on the 
water just a little, and after waiting a 
few seconds, light the burners. If the 
flame is scattered, do not let the water 
drip so fast; but if the flame is not full 
size, turn ona little more water. 

A safety device is advisable, as this 
prevents any possibility of explosion. 
It is made by taking a small wide-mouthed 
bottle and boring two holes in the cork 
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with a piece of sharpened copper tubing. 
Now, cut two pieces of copper tubing, one 
about one inch and one three inches in 
length, and pass them through the holes 
in the cork. Fill the bottle about one- 
fourth full of water and insert the cork, 
making sure that the long tube passes 
into the water. Connect a piece of 
the rubber tubing to the generator with 
one end and to the long tube of the 
safety bottle with the other end. Con- 
nect another short piece of the tubing 
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to the burner and to the other tube of 
the safety bottle. If more than one 
burner with this device is desired, make 
an extra hole in the cork of the safety 
bottle for each additional burner and 
insert long pieces of the copper tubing. 
The luminosity of acetylene can be 
greatly increased by adding hydrogen 
peroxide to the water used in the gener- 
ator. One and a half ounces of twenty- 
volume peroxide in ten ounces of water 
increases the light seventy per cent. 


A SELF-RECORDING DICTOGRAPH 


A self-recording dictograph, which 
could not only overhear a conversation 
in a room where its presence was not 
suspected, but could make a full record 
of the conversation, whispers and all, 
on a phonographic cylinder located some 
distance away, is being exhibited in 
New York by K. M. Turner, the inventor. 
The secret of how to build such a self- 
recording dictograph has been sought 
diligently ever since the instrument 
that made Detective Burns famous 
was placed upon the market eight years 
ago. In his cases in court Burns has been 
forced up to the present to submit steno- 
graphic notes, the authenticity of which 
he has had to prove. 

For eight years Mr. Turner worked on 
the invention.. For seven and a half of 
them he sought to connect the diaphragm 
of the dictograph directly to the needle of 
a phonographic roll, but got no results. 
Four weeks ago he began experimenting 
with an air cushion between the dia- 
phragm and the needle, instead of a 
direct connection, and at once obtained 
a full and natural reproduction of the 
voice. 

Mr. Turner explained that the new in- 
vention, as applied to business, means 
that it is now possible for a business man 
to sit at his desk and dictate his letters 
in his ordinary tone of voice, and have 
them taken down on phonographic rolls 
100 feet or 1,000 feet away. He might 
even remain at home, if he had a direct 
wire connection with his office and do 
his dictating in his bedroom or his 
library. The only limit of the self- 
recording dictograph, Mr. Turner in- 


sisted, was that now recognized in the 
transmission of conversations by tele- 
phone. 


“There’s a chance here,” said Mr. Tur- 
ner, “for newspapers to eliminate the 
time loss between big convention halls 
and their offices. It could manufacture 
in the office over this wire phonographic 
rolls of the speeches just as they were 
made. Type-setters, working from these 
rolls, could pass the matter almost 
directly from the speaker to the printing 
presses.” 


In detective work, Mr. Turner sad 
that the absence of the self-recordiné 
feature had proved an almost inst" 
mountable difficulty. It had been nec® 
sary to make the instruments so that tW° 
detectives instead of one could liste? to 
what was being repeated by the dicto- 
graph. In some court cases the dicto- 
graph’s evidence had been thrown out 
because a single detective’s trans- 
cription of the record was thought to be 
hardly reliable enough for a convictiO®: 
“But now the judge can listen to tH 
phonograph in the courtroom,” said 
Mr. Turner, “and he can tell each ma” ° 
natural voice. The dictograph will ide? 
tify each man who has spoken ina 
where it has been at work,” 


In detective work, the dictograp! 
would be equipped both with listenix#8 
and recording instruments, so that thi 
listeners could write out in shortha? 
the fainter portions of the conversatio” 
More sensitive plates may yet be devi 
capable of catching and recording ev€®” 
whispers. 
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WORKING DRAWINGS AND ASSEMBLIES 


When a piece of machinery is to be 
designed, a rough lay-out of the machine 
is first made, and then the dimensions 
and proportions of the various parts are 
calculated. In Fig. 1 is shown the lay-out 
of a cam arrangement consisting of a 
plate cam and a cylindrical cam. The 
cylindrical cam oscillates a disc through 
an angle of 90 degrees. In the periphery 
of the disc are two 34 in. holes 90 degrees 


necessary in such a drawing to show 
sections or indicate dimensions, as such 
a lay-out is usually made to a definite 
scale, and the dimensions may be scaled 
off directly from the drawing. | 

One of the chief purposes of a lay-out 
is to insure the proper arrangement of 
the various parts so that there may be 
no overlapping of any kind or any inter- 
ference of one part with another. It is 


apart. The plate cam raises and lowers 


not usually necessary to show as complete 


Fig. 1 


a lever arm to which is attached a plunger, 
and at certain intervals this plunger 
drops into one of the two holes. The 
relative motion of the two cams is such 
that when the plunger is entering or 
leaving one of the holes, the disc remains 
stationary, while when the disc is moving, 
the plunger remains raised above the disc. 
The arrangement has no particular use, 
as far as known, but is shown simply for 
the purpose of explaining the principles 
of a preliminary lay-out. It is not always 


a drawing as this one, and as a rule only 
the outlines are shown. Where one 
portion of the mechanism travels a con- 
siderable distance during its cycle of 
operation, it is best to show with full 
lines one of the extreme positions of the 
mechanism, and to indicate with dotted 
lines the other extreme position, thus 
making sure that there is a proper clear- 
ance between the various parts at all 
times during the cycle. 

After completing the lay-out and 
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checking up the proportions and opera- 
tions of the various parts, the drawings 
are next passed on to a draftsman who 
draws out to scale the various parts of 
the mechanism. Such a draftsman is 
known as a detailer. His duty is to make 
separate drawings of each individual 
part, giving full dimensions and instruc- 
tions on the drawing, so that the pattern- 


maker or the machinist may work en- 


tirely from these drawings without any 
verbal instructions from the designing 
room. Detail drawings and sketches 
were shown in the April issue of the 
ELECTRICIAN AND MeEcuanic. These 
drawings were made from actual ma- 
chines, but where a new machine is 
being designed exactly similar drawings 


Fig. 2 
are made from the lay-out, and these are 
the ones which the pattern-maker and 
the machinist receive. 

After the detail drawings have been 
completed, an assembly drawing is made 
of the complete object or mechanism. 
The arrangement of an assembly drawing 
is aS follows: First carefully determine 
what views are to be drawn, their rela- 
tions and location and the space which 
will be occupied by each. Then when 
the necessary calculations have been 
made, lay out the various center lines 
and any other lines which will help to 
form a skeleton for the finished drawing. 
Usually the only views required are the 
front, side and top elevations and these, 
in the case of a simple object, will give any 
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information which is necessary to clearly 
define both the shape and arrangement 
of every part of each piece of the mechan- 
ism. Frequently, however, these three 
views are not sufficient to give complete 
information regarding the construction 
and arrangement of the parts, and in such 
cases, it is necessary to make a repre- 
sentation of the object as it would appear 
if cut by a plane, or in some cases a de- 
tailed view of one or more parts must be 
given. Where a section is taken through 
the object, the cross-hatching of the sec- 
tion indicates both the materials used 
and where the different pieces of the same 
material are in contact. The principle 
of sectioning was carefully treated in a 
previous article and the U.S. Standard 
style of sectioning was given. When 
possible an assembly drawing should be 
made full size, but where this is either 
impossible or impractical, the drawing 
should be made so many inches to the 
foot and the scale used indicated on the 
drawing in the following manner: namely, 

3 in. =1 ft., or one-quarter size. The 
title of the assembly is always placed 0 
the lower right-hand corner of the draw- 
ing and inside of the margin line. 
includes the name of the machine 
mechanism; the name of the special 
part which the assembly shows; the scale 
to which the drawing is made; the date 
of completion of the drawing; and the 
draftsman’s name or initials. With 45- 
semblies as with other drawings, thé 
inking of the drawing should never Þe 
begun until the penciling is completed. 
Usually, however, the penciling is done 
on ordinary detail paper and the tracing 
is made from the pencil drawing. Copies 
of the drawing may then be made by the 
ordinary blueprint process and the tra- 
cing need not leave the drawing root». 
where it is filed away for reference. 

If it is desired to make but one view 
of an object or machine, it is often foun 
necessary to suggest the character an 
shape of the surface by means of line- 
shading. The results obtained are in 2 
sense similar to a photograph, as tbe- 
line-shading gives the appearance of 
highlights and shadows on the object- 
An example of this is shown in Fig. Z» 
which is a section of a one-cylinder, two7 
cycle Elmore engine. In this drawing 
the section is simply taken through the- 
cylinder and crank-case and the piston 15 - 
shaded to suggest its shape. The cross- 
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hatching indicates the material of which 
the different parts are made, and as the 
drawing is made to scale, no dimensions 
are shown. It should be noticed that 
when taking a section through such a 
piece of machinery, the section is taken 
through a diameter, and a cylindrical 
surface within may be cut by the section 
or not, at the discretion of the draftsman. 
Where several similar parts are united 
in one assembly, a section taken through 
one of these parts may cut all interior 
mechanism, a section taken through 
another of these parts may cut but a 
portion of the object, while the remaining 
parts may be shown in full. . This is 
exemplified in Fig. 3. 
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which covers the cam-shaft is removed. 
The drawing shows one of the valves 
lifted to its maximum height and the 
other valve seated. The fourth cylinder 
and its valve mechanism are shown com- 
plete. The scale of the original drawing 
was 6 in. = 1 ft., but as the drawing had 
to be reduced before reproduction, the 
scale was omitted. 

Blueprints of the assembly drawing are 
sent to the assembling department and 
are used as a guide in erecting the ma- 
chine. They are often used by salesmen 
or in catalogs to describe and explain 
the workings and construction of the 
machine. 

Assembly drawings are usually the 
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Fig. 3 
last things treated under the title of 


Fig. 3 is the assembly of a gasoline 
motor set up ready to run. The first 
cylinder and a portion of the crank-case 
are cut by a section-plane. This plane 
passes directly through the piston, piston- 
rings, piston-rods and crank-shaft, and 
therefore clearly shows the various ma- 
terials used. It should be noticed that 
the section is so taken that the entire 
valve mechanism for this cylinder is 
eliminated from the drawing. The valve 
mechanism for the second cylinder is 
cut by a section-plane, and the valve 
rods and springs are not shown. This 
section shows the valves and the interior 
of the valve-chamber. The third cylinder 
is not cut by a section, but the plate 


Mechanical Drawing. It was the original 
intention of the authors to include Gear 
Design, Cam Design and Perspective 
in this course, but as the work progressed 
it was realized that these subjects were 
worthy of separate attention and it was 
not considered advisable to include them. 
As a last word to the student in Me- 
chanical Drawing we would say that 
the only way to learn drawing is by doing 
original work. The making of tracings 
is but a poor substitute for original work, 
and is not worthy of the attention which 
it is usually given. Anyone with ordinary 
intelligence and some slight experience 
(Continued on page 392) 
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METALLIC TUNGSTEN AND SOME OF ITS APPLICATIONS* 


Tungsten does not occur as such in 
nature; but in the form of compounds 
it is pretty well distributed. The most 
important ores are sheelite, or calcium 
tungstate, and wolframite, or iron- 
manganese tungstate. The principal 
source of the ore at this time in this 
country is Boulder County, Col. 

From the ore it is a simple matter to 
get the yellow oxide (trioxide) of tung- 
sten. And the trioxide may be reduced 
in various ways, as with hydrogen, zinc, 
and carbon, to metallic tungsten. The 
product so obtained is in the shape of a 
powder, ranging in color from gray to 
black, depending upon the fineness of 
its state of subdivision. 

Owing to its very high melting-point, 
it was for a long time impossible to get 
the pure powdered metal into the form 
of a dense coherent homogeneous mass. 
Two Austrians, Messrs. Just and Hana- 
man, working in Vienna, finally succeeded, 
however, in producing the pure metal 
in this condition and in a filamentary 
form, and by using it as an incandescent 
filament became the inventors of the 
tungsten lamp. 


PHYSICAL PROPERTIES 


Wrought tungsten is a bright, steel- 
colored metal, having the same density 
as gold—19:3. (This varies some- 
what with the amount of mechanical 
working which the specimen has had.) 
The strength and pliability both increase 
with the amount of mechanical working. 
The fracture may be very coarsely 
crystalline, or it may resemble that of a 
very fine-grained tool-steel, or it may be 
fibrous and silky in appearance, or it 
may lie anywhere between these extremes, 
the appearance in each case depending 
upon the chemical purity and upon the 
preceding thermal and mechanical treat- 
ment. The tensile strengths measured 
have ranged from 460,000 Ib. (208,652 
kg.) per square inch (6.45 sq. cm.) for 
a wire 0.005 in. (0.127 mm.) in diameter 
to 610,000 lb. (276,691 kg.) for a 0.0012 
in. (0.0305 mm.) wire. Tungsten is 
hardened by working, but not by heating 


and quenching. Similarly, tungsten con- 
taining carbon is not appreciably affected 
by quenching. The hardness imparted 
by working may be entirely removed by 
carrying the metal to white heat. The 
ductility is extreme, as‘ is shown by 
the fact that wire only 0.0006 in. (0.0152 
mm.) in diameter is now produced in 
large quantity. Tungsten is non-mag- 
netic. The electrical resistivity at 25 
degrees C., expressed in microhms per 
centimeter cube, is 6.2 for the hard-drawn 
wire and 5.0 for the same annealed. The 
corresponding data for annealed copper 
and annealed platinum are 1.87 and 11.1 
respectively. The temperature coeffi- 
cient of electrical resistivity per degree 
between 0 degree and 170 degrees C., is 
0.0051. Assuming the Franz-Wiede- 
mann law to hold for the relation of heat 
to electrical.conductivity, we may cal- 
culate the heat conductivity of annealed 
wrought tungsten to be 0.37 times that 
of copper and 2.2 times that of platinum. 
The coefficient of heat expansion per 
degree, from 20 degrees to 100 degrees C., 
is 336 x 10°8, which is about 0.26 that of 
platinum. 


CHEMICAL PROPERITIES 


Wrought tungsten does not tarnish 
upon standing in the air. Upon heating 
it to a temperature of 300 or 400 degrees, 
however, it oxidizes superficially and 
turns blue just as steel does. At bright 
red heat the oxide volatilizes, and the 
metal wastes away more or less rapidly, 
depending upon the temperature. It 
is quite resistant to the action of most 
acids, being entirely unaffected at room 
temperature by either dilute or concen- 
trated hydrofluoric, hydrochloric, nitric, 
and sulphuric acids. With aqua regia 
at room temperature the action is very 
slight. At a higher temperature, 110 
degrees C., there is no action in the case of 
hydrofluoric, concentrated nitric, and 
dilute sulphuric acids, while the action is 
but slight in the case of dilute and con- 
centrated hydrochloric, concentrated sul- 
phuric, dilute nitric and aqua regia. 
There is no action in the case of a mixture 


*A paper presented by W. D. Coolidge at the 29th Annual Convention of the American Institute of Electrical Engineers. 
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of sulphuric and chromic acids, but the 
metal dissolves rapidly in a mixture of 
hydrofluoric and nitric acids. An aque- 
ous solution of caustic potash has no 
effect on wrought tungsten, but the fused 
salt does attack the metal slowly. In 
aqueous solutions of sodium or potassium 
carbonate or mixtures of the two, tung- 
sten dissolves slowly, the action being 
considerably hastened by the addition 
of potassium nitrate. 


‘ELECTRICAL CONTACTS OF WROUGHT 
TUNGSTEN 


Under the conditions pertaining in 
Many electrical make-and-break devices, 
as in magnetos, spark-coils, voltage 
regulators, railway signal relays, telegraph 
and telephone relays, telegraph sending 
keys, etc., wrought tungsten has proved 
to be far superior to platinum or platinum- 
iridium for the contact points. 

This was not in any sense an obvious 
application, for tungsten is not like 
platinum, a difficultly oxidizable metal. 
It might well have been assumed that 
under the heat of the minute arcs which 
form when the contacts are separated, 
the tungsten would oxidize at the points 
where arcing has taken place, and that 
non-conducting layers would thus be 
formed which would produce a high and 
variable contact resistance. In fact, our 
first experiments bore out this theory. 
But subsequent work showed that the 
dificulty in these early experiments 
came from the fact that, at the time, we 
were unable to make a good thermal and 
electrical joint between the tungsten and 
the contact-carrying members. With the 
attainment of a good conducting joint, 
our results changed completely. The 
contacts no longer rose to the same high 
temperature, and the oxidization de- 
creased to little or nothing. Moreover, 
in case there was any oxidization, it was 
to the lower and electrically conducting 
Oxides. 

Tungsten contacts wear longer than 
those of platinum or platinum-iridium. 
This is doubtless largely to the lower 
vapor pressure. At temperatures at 
which platinum volatilizes badly, tungsten 
has a very low vapor pressure. Besides 
this, the heat conductivity of tungsten 
is more than twice that of platinum, and 
as a result, the contact faces do not rise 
to the same high temperature. (In 


347 


comparison with platinum-iridium alloys, 
the ratio of heat conductivities is still 
more favorable to tungsten.) In con- 
nection with the life of contacts, another 
important consideration is that of hard- 
ness. Tungsten is so hard that it does 
not batter down at all under the continual 
hammering which the contacts get in 
service. 

Tungsten contacts show less tendency 
to stick than do contacts of platinum or 
platinum-iridium. This is to be attrib- 
uted in part to the higher melting-point of 
tungsten. There seems to be another 
factor here, however, for while we are 
able, by proper manipulation, securely 
to weld together two pieces of platinum 
at a temperature considerably below the 
melting-point, it has not as yet been 
possible, except by actual fusion, to pro- 
duce anything more than a very weak 
adhesion between two pieces of tungsten. 


One minor and unexpected advantage 
connected with the use of tungsten con- 
tacts consists in the fact that they seem 
less sensitive to the accidental presence of 
oil than do platinum contacts. 


Allusion has already been made to the 
difficulty at first experienced in producing 
satisfactory thermal contact between 
tungsten and the metal comprising the 
contact-carrying member. This was due 
to the fact that tungsten can not be satis- 
factorily soldered by any of the ordinary 
processes. This difficulty has been over- 
come in the following way: The little 
disc of tungsten, which is to serve as 
contact-point, 1s attached by means of 
copper to the head of an iron tack. 
Copper does not alloy with tungsten; but, 
under suitable conditions, it wets it, and 
then adheres firmly. This gives a joint 
of high thermal and electrical con- 
ductivity between the tungsten and the 
head of the iron tack. The shank of the 
tack is then either pressed in, or brazed, 
or riveted to the contact-carrying member. 


WROUGHT TUNGSTEN IN X-RAY TUBE 


This has proved to be, both from the 
scientific and practical points of view, an 
exceptionally interesting application. 

Until recently platinum has been 
almost universally regarded as the best 
target material, and it has so long held 
undisputed sway in this field that the 
Roentgen-ray worker has come to look 
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upon its limitations as inherent in the 
Roentgen tube. 

With the advent of dense, forged pieces 
of pure malleable tungsten, the possibili- 
ties of the Roentgen tube are greatly 
extended. 

The desiderata in a material to be used 
as the anticathode or target are the 
following: 


1. High specific gravity. 

2. High melting point. 

3. High heat conductivity. 

4. Low vapor pressure at high 
temperature. 


The reasons why the above qualities 
are desirable follow readily from a brief 
consideration of the theory of Roentgen 
ray production. 

From the concave cathode, electrically- 
charged particles—the electrons—are 
shot out at high velocity in a direction 
normal to the surface. The paths of 
these particles converge, and the target 
is placed at or near the point of strongest 
convergence—the focus point. When the 
electron meets an obstruction, as the 
target, its velocity is reduced, and the 
denser the target the more rapid is the 
deceleration. The more rapid the de- 
celeration, the greater is the amplitude 
of the electromagnetic pulse—the Roent- 
gen-ray—sent out. Here, then, is a 
need for high specific gravity: that of 
forged tungsten is but little less than that 
of platinum. 

In modern Roentgen-ray practice, 
powerful apparatus, running sometimes to 
a capacity of 10, and even 15 kw., is used 
to excite the tube. A considerable part 
(perhaps as much as one-third) of the 
energy delivered to the tube is trans- 
formed into heat at the point where the 
cathode rays bombard the target. Where 
platinum is used it has been found neces- 
sary, to prevent melting, to place the target 
beyond the focus of the cathode so as to 
spread the bombardment over a larger 
area. Asa radiograph is a shadow picture, 
and as the source of the Roentgen-ray is 
the bombarded area of the target, this 
enlarging of that area is clearly an un- 
desirable thing to do, as the larger area 
will mean more overlapping and less 
definition in the resulting picture. In 
this way, the melting-point of platinum 
has been the limiting feature of the 
Roentgen tube. The capacity of the 
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tube has been increased by water-cooling 
the platinum or by using as a target a 
large mass of copper having a very thin 
platinum face. But the limit, al- 
though raised by these artifices, has stull 
been the melting-point of the platinum. 


Tungsten has a much higher melting- 
point (3,000 degrees C., as against 1,755 
degrees for platinum), and so, even with 
sharp focusing of the cathode rays on the 
target, permits the use of more energy 
than has hitherto been possible, for the 
high temperature to which it can run 
enables it to radiate more heat, and its 
better heat conductivity permits a more 
rapid flow of heat from the focus-spot to 
the surrounding metal. 


Stability of vacuum in a Roentgen 
tube is of the utmost importance, as the 
character of the rays is so largely de- 
termined by the vacuum. Metal, which, 
under the influence of the high temper- 
ature, vaporizes from the target, condenses 
on the glass in finely-divided form and 
absorbs relatively large amounts of gas, 
thus changing the vacuum. At high 
temperatures tungsten vaporizes least of 
all the metals. 

Two distinct types of tungsten targets 
are being tried out experimentally in 
competition with one another. 

The first of these consists of a heavy 
copper block with a disc of wrought 
tungsten attached to the face. This is 
similar to the platinum targets which 
have been in use for some years. The 


-function of the copper is simply to con- 


duct heat away from the tungsten and to 
act as a heat storage reservoir. In this 
latter capacity it is much more effective 
than would at first seem possible, owing 
to the fact that while the rate of energy 
input is high, the time is correspondingly 
short, a single excitation of the tube 
lasting for perhaps only half a second. 
It is interesting to note that it would 
take an energy input of over 60 kw. act- 
ing for a second to raise the temperature 
of a half-pound mass of copper by 700 
degrees C. 


The second type is for the first time 
made possible by the advent of wrought 
tungsten. In this type, the target con- 
sists entirely of refractory metal, and 
this is allowed to heat up to such tem- 
peratures that it is capable of radiating 
relatively large quantities of energy. 
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ELECTRICITY AND PURE DRINKING WATER IN THE CITIES 
FELIX J. KOCH 


Water-works engineers, as well as 
Students of municipal sanitation, the 
world over, are watching with no little 
interest the development of a remarkable 
application of electricity, obtained with- 
out cost, to the municipal filtration 
System of what Lincoln Steffens termed 
the ‘‘worst-governed city in America”; 
materially reducing the cost of such 
filtration and thus making it by so much 
within the reach of poorer municipalities. 

In the winter-time, in order to insure 
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the purity of the water, chloride of lime 
is used. A solution is really made, 
consisting as a rule of six-one-hundredths 
of a millionth part in the bulk. At 
present this chloride of lime, for one 
day’s consumption, costs about $10; 
multiplying this by the number of days 
of the year, and keeping in mind, too, 
that with the natural growth of popula- 
tion and the extension of the city through 
annexation, the amount of water, and 
hence the amount of chloride must, of 
course, increase; it is not such a little 
matter as it at first seems. Some $3,650 
a year, or $36,500 for a decade, is a neat 
little sum to save for any pocket. 

Instead, however, of spending this 


sum, the engineers have now found a 
way of using the electricity generated 
here—as at most filter-plants—by the 
water, in flowing from the settling-basins 
to the coagulating basins. This means 
that they will practically get their 
electricity free. 

In utilizing it they have a special 
““‘battery’’—as it is called—into which 
salted-water flows. The electrical cur- 
rent is then passed through that salt 
water so as to produce all the chlorine 
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that need be used to sterilize the city’s 
drinking-water. 

While to date there have been made 
only large-size laboratory tests on the 
subject, the city is now to build a new 
house devoted to this end, where it will 
practically cost Cincinnati nothing to 
make her chlorine, except for the salt 
in the water. 

The “battery,” as it is known, is 
really a standard article, used in most 
modern laundries, and manufactured by 
a Dayton concern. It is not really a 
battery, technically speaking, but is 
made of soapstone, with glass plates so 
arranged that the water makes a series 

(Continued on page 358) 
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HALL STAND 


The design for a Hall Stand, shown 
at Fig. 1, is very simple in construction, 
- yet artistic in appearance. There are 
no difficult joints to be made, and any- 
one with only a little knowledge of wood- 
working tools should be able to make a 
satisfactory piece of work. 

The side and front elevation is given 
at Figs. 2 and 3, and it will be seen that 
the widest part is 3 ft. 2 in., the height 
6 ft. 3in., and the depth or amount of 
projection from the wall, 101% in. There 
are six hooks, four screwed underneath 
the top, and two in front. A beveled 
edge mirror is fitted in front and a 
box, 103% x 91% x 53% in. inside measure- 
ments, divides the space for umbrellas, etc. 
Tin trays are fitted in the bottom board. 

It will be as well to make a commence- 
ment with the sides, as shown at Fig. 2, 
but it will be necessary first of all to 
cut up the wood in the most economical 
manner. 

We have four 10 ft. lengths, and this 
gives us a little over in the event of a 
mishap, one length should be divided 
up as shown at Fig. 5. This will give 
us two 6 ft. 334 in. lengths, two 3 ft. 
9 in. lengths, and lcave sufficient to make 
the sides, base, etc., of box. Two more 
lengths should be cut up into lengths of 
6 ft. 334 in. and 3 ft. 2 in., the longer 
lengths forming the sides, as shown at 
Fig. 6, and waste portion providing 
lengths of 3 in. wood for rails, as shown, 
the shorter lengths form top and bottom 
boards. The remaining length, shown 
at Fig. 7, provides the two middle rails 
with waste portions, which may be used 
up as required. 

It will be seen at Fig. 2, that the sides 
are cut out to 2 in. wide for a considerable 
portion of the length, the widest part 
being 934 in. Plane up both pieces to 
this width, and 5 in. thick, and then 
mark out the curves to a radius of 734 in. 
If a compass or bow-saw is at hand saw 
to the curves; if not bore a scries of 
holes close together, and then use a hand- 
saw on the straight part. As the sides 
are sloping when in position, it will be 
necessary when spokeshaving the curves 
smooth, to allow for this, so that the 
front corners are horizontal when in 
position. 

The back, Fig. 4, should now, be made. 


A and B are 6 ft. 334 in. long, C and 
D 3ft. 9 in., E3ft. 214 in., F 3 ft. 134 in., 
G 2 ft. 915 in., H 2ft. 4 in., all 3 in. wide 
by 5% in. thick, with the exception of 
F, which is 6 in. wide. The joints, 
without exception, are the ordinary 
lapped halving shown at Fig. 8, those at 
K being shown at Fig. 9. To avoid 
showing the end of the joint an alternative 
joint is shown at Fig. 10, this taking a 
little more time, but is not at all difficult. 
When the back is jointed up, glue all the 
joints and screw them from the back 
with )% in. screws, two in each joint, 
placed diagonally. The sides may now 
be screwed on with 13% in. screws, as 
shown by the letter S at Fig. 2; the top 
also may be screwed in position, counter- 
sinking the heads to avoid having a 
projection. 

We have now to fix in the shaped 
front M, shown at Fig. 7; this should be 
carefully fitted, and screwed in from the 
sides, as shown. The bottom front 
rail may also be fitted in and screwed 
in position. The sides of the box may 
be fitted, and can be nailed with oval 
brads from front and back, the bottom 
being fitted and nailed in on all sides. 

The top of the box should be 13 in. 
long and 814 in. wide, with two 24% 
x 5g in. lengths of wood screwed on 
underneath, as shown at Fig. 11. It 
should be hinged with 114 in. brass 
butts to a 134 in. wide length, and the 
top beveled off, as shown at the enlarged 
detail, Fig. 12. The bottom board may 
be fitted in, and screwed or nailed from 
the top, previously cutting out a hole at 
each end 114 in. away from edges, and 
11 in. long. 

The mirror should be fitted in space, 
15 in. x 6 in., with a rebate formed by 
beading made as shown at Fig. 13, and 
fixed on the edges, as shown at Fig. 14. 
A thin backing should be tacked in to 
prevent damage to the back of mirror. 

The trays, Fig. 15, may be easily 
made of ordinary tinned iron, cut out at 
the corners, as shown at Fig. 16. The 
inside dotted oblong should be 11x 7 in. 
the next dotted line should be 1 in. 
outside, and the outside the same dis- 
tance outside again. A small portion 
is allowed for overlapping, and the out- 
side inch border is mitered. The corners 
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IDEAL HOUSE FURNITURE. 
—— I—HALL STAND. —— 


1. Completed Stand. 11. Lid of box. 

2 and 8. Elevation. 12. Detail of corner of lid 

4. Back. 13. Bead. 

5, 6, and 7. Method of plan- 14. Section through mirror. 
ning out timber. ib. Tray. 

8 and 9. tapped joints. 16. Methcd of setting out 

10. tive form of joint. orpers of tray. 


MATERIALS REQUIRED. 


Four 10-ft. lengths of 10 in. by } in. wood. 

One piece of bevelled-edge mirror, 15 in. by § in. 

One pair of 1j in. brass butt hingss. 

Two eoat and hat hooks. 

Four wardrobe hooks. 
om piece of tinned iron. No. 22 S.W.G., 18in. by 


Screws, 'nails, stain, &c. . 


ZA k 
FIG. 13. 
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FIG. 14, FIG. 16. 
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may be beaten up with a mallet on the 
flat face of an iron, and if just flushed with 
solder, they will be quite water-tight. 
All holes should be filled in with 
stopping made of sawdust and glue 
before finishing off, and a good surface 
given with glasspaper before staining. 


There are several methods of staining 
suitable, either water stain, size an 
varnish: Spirit stain and varnish com- 
bined; or a good walnut, “egg-shell, 
finish may be imparted by coating with 
turpentine, darkened by means of Bruns- 
wick black.— Hobbies. 


WIRELESS FOR HOURS, LONGITUDE AND LATITUDE 


DR. LEONARD KEENE HIRSHBERG A.B., M.A., M.D. (JOHNS HOPKINS) 


Mr. E. A. Fath of the Smith Astro- 
nomical Observatory, Beloit College, 
Beloit, Wisconsin, endorses the use of 
radio-telegraphic signals as an accurate 
mode of transmitting seconds, minutes, 
hours, and the determinations of longi- 
tude. Although Dr. Fath’s suggestion 
is by no means new, the weight of an 
astronomer’s confirmation of this idea, 
which has been in use on the Eiffel 
Tower station in Paris and other stations 
such as the Norddeutch Station in Ger- 
many, will hasten the general adoption 
of the scheme. 

Shipping in the North Sea, the English 
Channel, the Atlantic Ocean and else- 
where, will be made much more valuable 
if this plan is extended. In America 
the radio-telegraphic time service is 
about to be established for the first time 
as an accurate means of setting the time 
by electric waves. The plan suggested 
by Professor C. A. Culver, of the de- 
partment of physics of Beloit college, is 
the one that meets with serious approval. 
He and-Dr. Fath went over the ground 
with great detail and weighed the various 
plans before selecting the system they 
propose. 

A standard time clock is connected 
in the office with a system of relays by 
wire. These relays are connected with 
the wireless apparatus, a radio-trans- 
mitting equipment with an induction coil 
at the left which was used as an open core 
transformer of the high tension type. 
The ordinary alternating current from 
an electric lighting circuit was used; it 
had a frequency of sixty cycles and the 
usual voltage of 110. The transformer 
changed this voltage to about 30,000, 
which charged a high tension condenser 
on the right side of the apparatus. 

This condenser discharged through the 


customary spark gap and the helix m 
the center, which should be an oscillation 
transformer. This last device changed 
the frequency from sixty to several 
hundred thousand per second. The 
acrial arrangements, from which the 
electric waves were radiated into space, 
were 400 feet high and of course connec 
up with the oscillation transformer. 

Thus, the standard time clock in an 
office or elsewhere can be made to con- 
trol the current which actuates the high 
tension transformer and therefore the elec- 
tric waves which are shot out. Withevery 
tick of the clock, a series of electric wave 
is shot forth into the circumambient 
atmosphere, and each train of waves 1! 
received as a single dot at the imparting 
station. Dr. Fath sends out each day 
these signals. “At 2.55 p.m. the clock 
is switched into the circuit and each beat 
sends out into space a group of ethef 
waves. The 59th beat each minute 1 
omitted up to 2.59:50. There is then an 
interval of ten seconds followed by 4 
single beat. This beat marks 3.0000 
p.m. and may be considered the es- 
sential signal.” 

All of this is so simple that any school- 
boy who is in the habit of using a wireless 
outfit may put it easily into practice. 


Bubbles will last for hours and may 
be blown to exceed 2 ft. in diameter with 
the following solution: 1 part oleate of 
soda, 50 parts distilled or rain water 
(parts by weight). Mix thoroughly and 
leave one day to clear, using only the 
clear solution. The tenacity of the film 
is much increased by adding pure glycer- 
ine, not exceeding 2 parts glycerine to 
3 parts clear solution. 
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EDISON TELLS HOW HIS MOTION PICTURES TALK 


Thomas A. Edison, whose inventions 
have, for more than a third of a century, 
held the world breathless and made the 
“Tales of the Arabian Knights” seem 
commonplace by comparison, has passed 
his own wonder record of electric light, 
phonograph, fluoroscope, kinetescope and 
countless other marvels by his latest 
magical invention—the kinetephone. 

Youngest of all the wonderful children 
of that wonderful brain, but requiring 
the most of mechanical ingenuity, the 
most of long sustained and determined 
effort, it seems destined most of all to 
preserve for him his title of ‘‘The Wizard 
of Menlo Park.” 

What is a kinetephone anyhow? That 
was the question that bothered your 
correspondent, hearing vague rumors of 
this new Edison wonder. He knew it 
had something to do with ‘making the 
movies talk,” but he had seen of recent 
years many pitiable failures of phono- 
graphic and vocal accessories striving 
to accomplish this for these same ‘‘mov- 
ies.” He had seen the shot fired and 
the girl fall, heard a belated phonograph 
crack like a pistol and let out a feminine 
shriek. He had seen— 

But this kinetephone? This was Edi- 
son—and that was different. 

So straightway he betook himself to 
Mr. Edison for first-hand information. 
He found the inventor not the abstracted, 
intellectual giant, with head in distant 
clouds, as pictured in popular fancy. 
The intellectual giant was there—but so 
far from being in the distant clouds, he 
was a most pleasant and hospitable 
human being. His genial countenance, 
with the smile of humor ever poised to 
spring rippling forth, reminded one much 
of Oliver Wendell Holmes, in his best 
‘‘ Breakfast Table” mood. His greeting 
was most cordial. 

“Oh, yes; I’ve plenty of time to see 
you,” was his cheery reply to a request 
for information. ‘‘What is it you wish 
to know?”’ 

“About this new invention of yours, 
the kinetephone,”’ replied the visitor. 

“Come along with me,” was the wiz- 
ard’s hospitable interruption. And leav- 
ing his 200 assistants busily delving in all 
manner of scientific problems, he led the 
way to a large building adjacent, in one 


corner of which was a spacious chamber, 
proof against both sound and light. 

“This is my experimental theatre,” he 
explained, as he switched on the electric 
lights. It was much like the type of 
motion-picture theatre known to every 
person in the land who is old enough to 
walk—about 40 ft. wide and twice as long. 
At the far end was the broad white screen; 
in the rear was the motion-picture ma- 
chine. Folding chairs took the place 
of ordinary seats; for in his numberless 
experiments Mr. Edison must have 
plenty of room. 


NOT METALLIC 


“But what is the kernel of the inven- 
tion?” queried the visitor, too curious 
to await developments. 

“It is the absolute synchronization of 
the movements in the motion pictures 
with the appropriate sounds,” replied 
the wizard, as the lights went out, ‘‘and 
that, whether it be the human voice or— 

Just then there burst upon the ear the 
opening strains of “Il Trovatore.” Not 
in the harsh metallic timbre of the pho- 
nograph, but clean, clear and resonant, 
as from an orchestra, many toned and 
perfectly balanced. The next instant 
there flashed upon the screen the opening 
scene of the great opera. From the 
crowded stage came the full-throated 
voices of the singers, blended in perfect 
harmony with the orchestra. 

Rising, swelling and sinking in cadence, 
all in faultless rhythm with every motion 
and gesture of those picture singers, the 
mingled music of voice and orchestra 
floated forth from that picture stage in 
an illusion that held the visitor spell- 
bound. Not a false or harsh note! Not 
a single ill-timed movement, nor a belated 
gesture from a single one of all that life- 
like throng, gathered there on the phan- 
tom stage; but all in perfect keeping— 
perfect beyond perfection—with the 
strains of voices and instruments. 

“Marvelous?” whispered the visitor 
to himself. “Tl have to get something 
stronger than that weak word to tell this 
tale.” 

What struck him as strangest as he sat 
there trying to collect his scattered wits 
while the great opera proceeded to its 
tragic end, was the magical modulation 
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of the sounds. The absence of any rasp- 
ing, phonographic metalism was wonder- 
ful enough. The perfect coincidence 
of gesture, with the appropriate words, 
was marvelous, indeed. But by what 
magic was it that the voices of the singers 
were trained so deliciously as to be in 
keeping with every position they took, 
whether up—or down—stage; whether 
with backs or faces to the front? 

The modulation of melody and har- 
mony, of voices and orchestra, so differ- 
ent from the screeching of some phono- 
graphs, with their dull, flat monotony of 
timbre, were reproduced with an exact- 
ness and reality worthy of a finished 
opera troupe. 


THE ALERT INVENTOR 


Yes, the illusion was perfect; the 
visitor was not listening to a phonograph; 
he was not looking at a “movie.” He 
was hearing and seeing the greatest of 
emotional operas, rendered by the living 
flesh and blood of singers and musicians 
and not some subtle combination of 
dead metal and celluloid and dull wax, 
galvanized by electricity into phantom 
life. 

Leonora and Manrico were there alive, 
agonizingly alive, sobbing out their woes 
in exquisite melody, buoyed by the har- 
monies of an orchestra of artists. The 
writer’s breath came short, as does that 
of any music lover in such case, his fingers 
clutched the arms of his chair. And 
then— 

And then, from the tail of his eye he 
caught a glimpse of Mr. Edison and was 
back to earth in an instant! The great 
inventor was not watching the stage at 
all. His gaze was fixed upon his visitor, 
observing his every movement, his every 
expression of interest and astonishment— 
truly, the man of practical science, noting 
the effect of his latest creation upon man- 
kind! | 

While the entire orchestra of ‘‘Il Trova- 
tore” lends itself admirably to an ex- 
position of the wonders of the kinete- 
phone, the well-known “ Miserere” scene 
is specially adapted to show its perfect 
control over not only the synchroniza- 
tion of movement and sound, but also 
the modulations of all sounds. After 
the dismal chant of the monks and the 
hysterical wail of Leonora there came 
from far back in the hidden dungeon— 


far back, remember—the quavering tone 
of Manrico, with its piteous ‘Ah che la 
morte,” distant, soft, almost a whispering 
sigh of melody. 

Then, as the tone swelled, the hearer 
could see, in his mind’s eye, the unfortu- 
nate lover, groping his way through the 
darkness toward the sound of Leonora’s 
voice. Louder, nearer it grew until, as 
his face appeared at the grating of the 
dungeon, it rang forth in all its volume 
and filled the theatre with its despairing 
farewell—and just then it stopped and 
the lights flashed up, and there was 
nothing but an innocent white screen, 
which none the less seemed to wear a very 
human expression of humor on its blank 
surface as the visitor caught his breath 
with an ejaculatory ‘Oh!”’ 

It was like being jerked headlong into 
another world, this sudden transition 
from the company of the fourteenth 
century ‘‘troubador’”’ to a seat beside a 
twentieth century scientist in one of his 
experimental departments! 

‘Well I declare!” exclaimed the visitor; 
it was all he could think to say. “It’s 
the most wonderful thing I-——”’ 


A SIMPLE DEMONSTRATION 


“Ladies and gentlemen,” interrupted 
a smooth, trained voice as the lights 
blinked out. The visitor turned his gaze 
from Mr. Edison to see what newcomef 
had broken in upon his rhapsody. There, 
on the stage, stood a man in evening 
dress, pointing to a machine set upon a 
table beside him. 

“I desire to explain briefly to you the 
mechanism of the kinetephone,”’ con- 
tinued the man on the stage—well, on 
the screen then, but it looked just like 
a lecture stage. Again the visitor gasped 
at the perfect realism of it all. The opera 
had been something wonderful; but then 
operas are in themselves unreal, illusory, 
fictions of playwrights and musicians, 
and singers in costume never do seem’just 
like real people. 

But here was a man—folks just like 
real folks. The visitor looked again— 
and listened again, leaning forward, eager, 
intent. Could that man talking there, 
every movement of whose demonstrating 
fingers was accompanied so accurately 
in sound and sense by his voice, be a mefe 
phantasm, vanishing with the snap of 
an electric switch? 


1 -v oe oot 


ELECTRICIAN AND MECHANIC 


There was something uncanny about 
this everyday human being, so real, and 
yet so unreal; not even a painting, but 
just a fleeting will-o’-the-wisp of an image. 
Farther over the visitor leaned, rapt— 
and then he caught a glimpse of his wizard 
host, watching him with that subtle, 
quizzical smile—the smile of the ‘‘ Auto- 
crat of the Breakfast Table” playing 
about his lips and sparkling in his eyes. 

As he turned again to the stage, the 
lecturer dropped a china plate. ‘‘Crash!’’ 
it struck the stage and the fragments 
clattered merrily as they danced across 
the floor! The visitor jumped. He 
couldn’t help it; he’d broken plates 
himself! 

Then followed the blowing of horns 
and whistles, together with piano, violin 
and vocal solos, all in perfect coincidence 
of movement and sound. 

Last of all two collie dogs romped on 
the stage and set up a most lugubrious 
howling. An hour before these dogs 
would have set that visitor’s heart trip- 
ping in excited amazement. But he 
was beyond that now; he had exhausted 
all his stock of astonishment. 

“Bring on Michael and his archangel!” 
he sighed to himself. “I’m ready for 
anything now!” 


RUN BY A BOY 


But here the lights flashed up again 
and the marvelous show was over. The 
visitor drew a long breath. He looked 
at the dead appliances that had produced 
such astounding results. He was beyond 
rhapsody now. 

“It must take a most accomplished 
and experienced scientist to operate 
this kinetephone,” he remarked to Mr. 
Edison, coming back with relief to the 
commonplace after his breathless journey 
into wonderland. 

The smile rippled full-tide over the 
features of the wizard. 

“Here, Bobbie!’ he called to a boy 
standing by the motion-picture machine. 
The boy came up. 

“This boy, just turned 16, who is but 
a two-weeks’ apprentice at the work,” 
remarked Mr. Edison, “operated the kine- 
tephone throughout the entire exhibition 
you just witnessed. Anyone who can 
operate an ordinary motion-picture ma- 
chine can operate the kinetephone.”’ 

“But, tell me this, please, Mr. Edison,” 
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explained the visitor, the pent-up ques- 
tion now bubbling to the surface as they 
gained the open air. ‘‘ How do you make 
the phonograph sound so unscreeching 
and life-like? And how do you make it 
coincide so exactly with the motions 
and gestures of the persons as they talk 
and move in the motion pictures? And 
how do you modulate the tones so per- 
fectly? And how do you ever manage 
to get a phonograph that would take in 
a whole opera cast like that, when every- 
one knows that when folks sing or talk 
into a phonograph, they crowd close 
around the receiving horn as if they were 
all looking into a hole? And how j 

“Come into my office,” said the wizard, 
good-naturedly, ‘‘and I’ll explain it all 
to you. Oh, yes, I’ve plenty of time.” 

“I’ve been working on the kinetephone 
for twenty-five years,” he resumed, when 
they were comfortably seated in his 
private office. “At least, I began to do 
some desultory work upon it that long 
ago. For six years I have been at it, 
day and night. It was my aim, from the 
beginning so to perfect motion pictures— 
not ‘moving’ pictures, by the way, for 
the picture stays in the same spot, only 
the objects within it move—so to perfect 
motion pictures that they would exactly 
simulate the stage and indeed real life, 
in words and sounds as well as action. 

“I did not bring out the motion picture 
until I was able to show perfectly all 
that took place on the stage. I decided 
then to give the public the benefit of 
what I had accomplished. That I was 
right in doing so is evidenced by statis- 
tics, which show that 12,000,000 persons 
visit the motion pictures daily. 


MECHANISM SIMPLE 


“I continued, however, to work on 
my original problem until I reached my 
goal—which I have now done. When 
not only the actor’s movements, but also 
his words can be reproduced, I believe 
the popularity of motion pictures will 
increase still more. No, there is no 
complicated mechanism added to the 
present motion-picture machine to create 
the kinetephone. It is merely a perfect 
combination of that machine with the 
perfected phonograph. 

“Now, there were several great diffi- 
culties confronting the perfection of the 
kinetephone. First, to synchronize both 
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motion-picture machine and phonograph 
so that each word spoken by the actor 
on the screen should be exactly contem- 
poraneous with his appropriate action. 
This presented several difficulties; ordi- 
narily the speaker must talk right into 
the horn of the recording phonograph. 
But I found that I must have a recording 
medium of sufficient sensitiveness to 
make an accurate record at a distance 
of 40 ft.; otherwise, the recording pho- 
nograph would show in the motion pic- 
ture. 

“After a number of experiments, I 
perfected a cylinder which would make 
such record. It was of wax; soft wax; 
so soft that the slightest sound would 
make an impression upon it. It was 
almost as soft as butter. Then I placed 
the motion-picture machine and the 
phonograph with the wax cylinder side 
by side, and connected the moving parts 
to the same gearing with identically the 
same gearing. This, you see, insured 
absolute synchronism of voice or sound, 
with the appropriate action. 

“When the actors move and talk upon 
the stage both machines record what 
occurs both as to movement and sound, 
at identically the same instant. A’notch 
at the starting point of both the recording 
film and the wax cylinder shows the be- 
ginning of both records. 

“Why, that seems very simple, now!” 
exclaimed the visitor. Then he paused: 
“Columbus and the egg!’ he murmured 
to himself. | 


CATCHES FAINTEST SOUNDS 


“And then,” continued the wizard. 
“I found I had to face a still more diffi- 
cult problem. That arose from the fact 
that the volume of sound, as recorded 
by a phonograph, vastly increases or 
diminishes with the proximity or distance 
of the speaker from the recording instru- 
ment. In playing their parts actors 
cannot speak into the phonographs, but 
must move about the stage, sometimes 
closer, sometimes nearer the recording 
phonograph; sometimes, indeed, with 
their backs to it. As a result, the voices 
of the actors would, at times, be so low, 
when reproduced in the phonograph, as 
to be indistinguishable and, at others, 
when stage business had brought them 
nearer, soloud as to be almost deafening. 

“Now,” continued the wizard, ‘‘the 


extreme softness of the wax-recording 
cylinder enabled me to catch the faintest 
sounds. In order to diminsh the sound, 
when the actors were speaking nearer 
the phonograph, I had the horn attached 
to the recording phonograph so made 
that its size could be increased or dimin- 
ished by the operator. Of course, you 
know that the larger the flaring sides 
of the horn the greater the number of 
sound waves it will receive, and conse- 
quently transmit for record on the pho- 
nograph; on the other hand, the smaller 
the horn, the less sound it receives. 

“How did I get a horn that could be 
made big or little at will? Why, by 
making the sides open or close by the 
simple movement of a lever. Here 1s 
one.” And Mr. Edison exhibited this 
novel adjunct to his success. It was 
constructed much on the lines of the old- 
fashioned accordion, once much affected 
by rural serenaders; its sides opened 
out and closed in the same manner. 

“ Well, I declare,” exclaimed the visitor, 
“that’s simple, isn’t it! Columbus and 
the egg again!” he added. 

“Next,” went on the wizard, “I real- 
ized that in order to perfectly simulate 
the human voice, or, indeed, any sound— 
it must be reproduced without the harsh, 
metallic rasping of the ordinary phono- 
graph. This is an entirely separate 
invention, but I was stimulated to it by 
my desire to perfect the kinetephone. 


NEW STYLE NEEDLE 


“The metallic sound was wholly elimi- 
nated by the use of a diamond-shaped 
needle; this, you see,” and here Mr. Edison 
held a needle for inspection, ‘‘is broad at 
its base, tapering gradually down to 4 
point. Of course, the greater the volume 
of sound the farther the needle was 
pushed into the wax cylinder, and hence 
the broader the impression made. With 
this style of needle it is the breadth of 
the impressions that produces the vibra- 
tions of sound. 

“Now, with my new diamond-pointed 
needle, it is different. That does not 
taper: it is the same size throughout 1ts 
length. Accordingly, when a greater 
volume of sound enters the recording 
phonograph, it pushes the needle further 
into the wax cylinder, but the impressions 
made are all of the same width. 1n¢ 
variations of sound accord with the varia- 
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tions of depth in the wax, and not, as 
with the old needle, with those of the 
breadth. This, I find, does away entirely 
with the metallic rasping, as you your- 
self have lately witnessed. 

“I will mention here that I made a 
vast number of experiments before I 
succeeded in getting a wax cylinder that 
was perfectly satisfactory. The most 
difficult sound to catch and reproduce 
seemed to be the ‘sh’ sound, as in the 
word ‘sugar.’ I spent eighteen days 
standing before phonographs containing 
wax cylinders of various formulas, gazing 
into them, and only saying ‘Sugar!’ At 
last I succeeded in getting a perfect cy- 
linder that would reproduce it properly, 
but I was so tired of the word that it was 
a month before I enjoyed anything with 
sugar in it again!” 

“And that reminds me,” continued 
Mr. Edison, in most charming digression, 
“that people think it strange that I take 
no interest in my perfected inventions. 
The incident of ‘sugar’ will explain why. 
While engaged in an invention I work at 
it so hard and constantly that by the 
time it is perfected I am so tired of it 
that it is a relief to get away from it. 
After I put the motion-pictures before 
the public I fairly hated the sight of 
them, and felt as though I never wanted 
to see one again. I wanted to go at 
something else!” 

“ Alexander, sighing for more worlds 
to conquer,” thought the visitor. 


CYLONITE CYLINDERS 


“To return to our kinetephone mo- 
tions,” Mr. Edison resumed, ‘‘after the 
temporary record is made in the soft 
wax cylinder, it is then transferred to a 
cylinder made of cylonite. What is 
cylonite?”” He smiled that quizzical 
smile. ‘‘That is a secret of our labora- 
tory. Enough to say that it will make 
a record clearly, and is practically inde- 
structible. Here is one. Observe this.” 
He took up a cylinder looking much like 
the ordinary hard rubber cylinder of the 
phonograph, and dashed it down with 
all his force to the floor. It was abso- 
lutely uninjured. 

j These cylonite cylinders,” he con- 
tinued, “are infinitely superior to the 
rubber ones in every respect. 

“In transferring from the wax to the 
cylonite cylinder,” he explained, “two 
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phonographs, one containing the record- 
bearing wax, the other the blank cylonite 
cylinder, are set facing each other, about 
two feet apart. Both are geared to 
the same shaft, insuring absolute identity 
in speed. The machines are set going, 
and the cylonite cylinder receives the 
record from the wax one. Later it is 
hardened, thus making it ready for 
practical use.” 

“And that’s simple too,” exclaimed the 
visitor. ‘‘Columbus again.” 

“One more difficulty I found I had to 
overcome,” said Mr. Edison. “That 
was to do away with the echo. You 
see, the wax cylinder had to be made so 
impressionable that it would record the 
slightest sound. Now, as the recording 
phonograph was sometimes quite a dis- 
tance from the voices or sounds to be 
recorded, the result was that it recorded 
the echoes of these sounds against the 
walls of the studio also! They annoyed 
me greatly.” 

“And how did you get around that?” 
asked the visitor eagerly. 

“Simply by using a tent of soft, 
flexible material. Yes, it was simple, 
but I was sorely annoyed before I be- 
thought myself of that device.” 

“Simple, indeed!” inwardly ej iaculated 
the visitor, ‘but, shades of America’s 
discoverer, who but Edison would have 
thought of it!” 

“Thus, I overcame my difficulties in 
the perfection of the kinetephone,’’ he 
said. “The practical operation of the 
invention is very simple. The perfected 
phonograph with the necessary record 
in it is placed behind the motion-picture 
screen. It is then geared to the motion- 
picture machine containing the appropri- 
ate film, so both picture machine and pho- 
nograph will run absolutely synchronously 
or contemporaneously. ‘That is all.” 


WILL BE POPULAR 


That the kinetephone will become im- 
mensely popular Mr. Edison feels assured. 
“Heretofore grand opera as sung by 
the renowned singers of the world has 
been only for the wealthy classes,” he 
said. “The poor man has not two to 
five dollars to expend on an evening’s 
entertainment, no matter how excellent 
it may be. Soon for 5 cents he may 
hear music as well sung, or rather just 
as it is sung, by the most noted singers. 
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The motion-picture patrons will see and 
hear them as though upon the stage, 
living, breathing personalities.” 

And here, with his whimsical smile, 

Mr. Edison dropped into a paraphrase 
of Anecreon’s ode, thus: 
“And here is one substantial ad- 
vantage that the kinetephone will have 
over the modern stage,” he continued. 
“There will be real houses, real dogs, 
real trees, real greensward, real every- 
thing, in fact, instead of the papier 
mache substitutes of the stage. Scenes 
can -be reproduced from appropriate 
surroundings, unhampered by the limita- 
tions of today’s dramas.” 

Nor is all this a utopian dream of a 
visionary. These kinetephone produc- 
tions will be placed before the public in 
a very short time. Their first appear- 
ance will be as a novelty in vaudeville 
houses, a large promoter in that line 
having obtained the right for a limited 
period. Eight motion-picture houses 
are now being fitted up in New York 
for their production. 

A little later the kinetephone will be 
placed in all motion-picture theaters. 
As the ordinary motion-picture machine 
may be readily fitted at small expense 
with a kinetephone, plays will soon 
be as cheap as the ordinary motion- 
picture plays are now. 

The great inventor declares that he 
will not sell the rights to make kinete- 
phone pictures to other motion-picture 
concerns, but will retain them solely 
for his own company. With his an- 
nounced policy of making only high-grade 
productions, he thinks their influence 
will be elevating and that they will 
generally supplant certain low-priced 
vaudeville that at present is more or 
less objectionable. 

Millions have been refused by Thomas 
E. Edison for his new talking pictures and 
two other late inventions, which bring 
the phonograph almost to a state of 
perfection. This became known lately 
on the return of P. J. Brady, an attorney, 
from Orange, carrying a certified check 
for $1,000,000 which he had tendered on 
behalf of Chicago and Cleveland finan- 
ciers as a tender of good faith on an offer 


- of several million dollars. 


“He just sat there and laughed at that 
million dollar check,” said Mr. Brady. 
The inventions Mr. Edison has perfected 
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are a diamond-tipped reproducing needle 
that will wear forever, and a process for 
making phonograph records of an un- 
breakable material called ‘“‘condensite.” 
These inventions were lately heard 
officially at a public demonstration of 
the talking pictures in New York. The 
Cleveland and Chicago capitalists will 
endeavor to buy the patents. 

Rumor that a wealthy Chicago man 
and several Cleveland financiers were 
after the talking-picture rights or an 
interest in them revealed that an actual 
offer had been made and refused. 

Mr. Brady would not say who his 
clients were. It was learned, however, 
that he, in company with at least one 
of them, recently visited Mr. Edison 
primarily to investigate the adapta- 
bility of the famous Edison storage 
battery as motive power for railroad 
locomotives and interurban trolley cars. 

An incidental demonstration of the 
talking pictures by Mr. Edison himself 
led to the offer for the invention. The 
matter of the storage battery is still 
pending. 

Mr. Brady, after a hurried trip west, 
returned to Orange with the certified 
check, only to have it pleasantly refused. 
Mr. Edison, it was learned, hoped to 
control and operate the invention him- 
self, and with this in view is training 
twelve young men at the factory. 

“I not only offered him a million 
dollars merely as an evidence of good 
faith of the larger offer to come, but 
made a proposition for large royalties on 
every reel,” said Mr. Brady. ‘‘He 
doesn’t want money.” —Industrial Ad- 
vocate. 


Electricity and Pure Drinking Water 
in the Cities 
(Continued from page 349) 
of reverse currents. The electricity, 
therefore, must act through, rather than 
across the water, thus producing the 
desired effect. 

Engineer Baldwin has ten or twelve 
of these cells ready to put in the new 
building so soon as completed, and with 
these in full working order he states 
that the building and equipment should 
pay for itself inside of two years, after 
which Cincinnati will get her chlorine 
for the mere cost of the salt in the water. 
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GEAR WHEELS AND GEARING SIMPLY EXPLAINED—Part IV 
ALFRED W. MARSHALL, M.I.MECH.E., A.M.IE.E. 


A kind of gear which is frequently 
adopted when the driven wheel is re- 
quired to give a much lower number of 
revolutions in a given interval of time Pith tne 
than the driver is shown by the sketch, °% "ore, 
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wheel W to be fixed so that it cannot 
rotate. If the worm S is rotated, and 
can move also in a direction along the 
line of its axis, it will act as if W was a 
nut through which it was being screwed, 
because the thread of the worm is en- 
gaging with the teeth of the wheel. It 
will therefore move in a forward or back- 
ward direction, depending upon the 
direction in which it was being rotated. 
If, on the contrary, the shaft of the worm 
is held between thrust bearings so that 
it cannot move in an end direction, and 
the wheel W is free to rotate, it will do 
so if the worm is rotated. As the worm 
is unable to screw itself past the wheel, 
the latter will rotate, due to the sliding 
action of the worm thread upon the 
wheel teeth. The rotation of the shaft 
S will be thus transmitted to the shaft 
upon which W is fixed. 

This kind of gearing, though equivalent 
to a pair of spur wheels in its action, 
differs to some extent. Either wheel 
of a pair of spur wheels may be made 
to drive the other, but though the worm 
can always be made to be the driver, the 
wheel cannot be made to drive the worm 
under all circumstances of design. As 
in the case of spur wheels, the gear is 
planned by pitch lines and surfaces. 
There is this difference, however—the 
pitch surfaces of spur wheels roll to- 
gether, and, as already explained, one 
would drive the other by contact friction 
if the load upon the driven wheel is not 
- in excess of the grip obtained between 
Fig. 41 the surfaces. The pitch surface of the 
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worm gear, Fig. 40, is represented by 
the sketch, Fig. 41; obviously, if S 
is rotated, its effort will be expended 
entirely in a line parallel to the shaft 
of W, and will not produce any rotating 
effects at all on W. The surfaces will 
merely grind together without producing 
any turning effort upon W. Similarly 
if W is rotated, the effort will be expended 
entirely in a line with the shaft of S, 
and no rotating effect will be produced. 
Any rotary effort can therefore only be 
produced by providing S and W with 
teeth which are placed at an angle to the 
axes of the shafts and can slide against 
one another. This is effected in practice 
by means of a screw thread upon S and 
teeth upon W, which are placed at an 
angle to correspond with the inclination 
of the screw, so that the two will engage 
in gear. The amount of rotation which 
will be given to W for each complete 
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revolution of S will therefore depend 
upon the pitch of the screw thread. 
This pitch divided into the circumference 
of the pitch circle of the worm wheel 
gives the number of revolutions which 
the worm will make to produce one 
complete revolution of the wheel. 

The relative number of revolutions 
made by S and W is therefore quite 
independent of the diameter of the 
pitch surface of S. It is, also in a sense, 
independent of the number of teeth 
upon W. For example, suppose the 
screw S to have a single thread of 1 in. 
pitch and the pitch circle of the wheel 
W to have a circumference of 20 in. 
The wheel should then have twenty 
teeth of 1 in. circular pitch. As the 
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pitch of a screw is the distance through 
which the thread advances whilst making 
one complete turn round its axis, S must 
make twenty complete revolutions to 
drive W through one complete revolution. 
If the screw thread is made to have a 
pitch of 2 in., the wheel W would then 
be made to have ten teeth of 2 im. cir- 
cular pitch. The screw would now make 
ten revolutions to drive W through one 
complete revolution. So far, the number 
of teeth on W has been made proportional 
to the ratio of the gear, that is, we have 
halved the number of teeth whilst 
obtaining half the number of revolutions 
of S required to obtain one complete 
revolution of W. But we need not have 
reduced the number of teeth on W. We 
could have allowed the screw to gear 
into alternate teeth, half of the number 
of teeth thus being unused. The ar- 
rangement would effect the desired result, 
as the screw would move the circumfer- 
ence of W through twice the distance each 
revolution which it made, than when 
its pitch was 1 in. It would thus give 
one revolution to W when its own shaft 
had made ten instead of twenty turns. 
But it would not be a good arrangement 
to permit half of the number of teeth to 
be idle. The whole twenty teeth can 
be utilized by providing a second thread 
upon S, interspaced with the first thread, 
so that it gears with the idle teeth. 
Each thread will then take a share in 
driving the wheel, and the pressure and 
wear will be distributed over double the 
amount of contact surface. It would 
be necessary to re-shape the teeth, so 
they properly gear with the altered 
curve of the screw due to increasing the 
pitch. The wheel W thus retains its 
previous number of teeth, namely, twenty, 
and yet makes one revolution for ten 
instead of twenty revolutions of the 
screw. Similarly, the screw may be 
made to have three or more threads. 
The number of teeth upon the wheel, 
therefore, does not determine the ratio 
of the gear which, as already stated, is 
determined by the pitch of the worm. 

When dealing with worm gear it is on 
this account advisable to call the pitch 
of the worm the lead, as it will be different 
from the circular pitch of the teeth on the 
wheel, if the worm has more than one 
thread. The term “lead” also more 
suitably expresses the property of the 
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Fig. 44 


worm thread in its action with the wheel. 
Referring to Fig. 40, if the worm has a 
single thread, its pitch will be the dis- 
tance D, and this will be equal to the 
circular pitch of the teeth on W. But 
if the worm has a double thread its 
pitch will be the distance E; this will be 
twice the length of the circular pitch 
of the teeth on W. 

When preparing the worm blank and 
wheel blank for cutting, allowance must 
be made for the distance beyond the 
pitch line by which both the thread of 
the worm and teeth of the wheel will 
project. Ifa section be taken through 
the center-line of the worm, the teeth of 
the wheel and thread of the worm can be 
regarded as a pinion and rack at that 
line, the screw thread representing the 
rack, and may be designed upon the 
method used for determining the shapes 
of the teeth of a pinion and rack. They 
may be curved upon the cycloidal or 
involute principle. If the former method 
be used, the teeth and screw thread will 
both have curved sides; if the involute 
method be adopted, the sides of the 
screw thread will be straight lines, as 
explained in an earlier part of these 
articles. The involute principle is usually 
adopted, because it is easier to cut the 
worm thread if it has straight sides. 
Fig. 42 is a sketch showing such a section 
of a worm gear through the center line 


If the teeth of the wheel accurately fit 
the spaces between the thread of the 
worm throughout the entire breadth of 
the wheel following the true curve of 
the screw, the shape will alter in section, 
according as the distance from the center 
line LM is increased. A section of any 
tooth taken on any line but LM will show 
a different shape from that taken on line 
LM. In addition to this, the circumfer- 
ence of the wheel must be hollowed to fit 
the worm at the points of the teeth and 
bottoms of the spaces between the teeth, 
the curves being arcs of circles of two 
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different radii, as indicated by PR, Fig. 
42. On this account shaping and cutting 
the teeth of a worm wheel correctly is a 
difficult matter. The method adopted 
in practice, especially for wheels of 
small or comparatively small sizes, is to 
shape them by means of a cutter which 
is a fac-simile of the screw intended to gear 
with the wheel. This cutter is called 
a “hob,” and consists of a steel worm 
of the exact shape of the worm which 
is to gear with the wheel; it is provided 
with cutting edges and hardened. The 
teeth of the wheel are first cut nearly to 
size by means of an ordinary circular 
cutter; the hob is then geared with the 
wheel, and the two are run together 
until the hob has cut the teeth to the 
true shape. Obviously, if the hob is a 
correct representation of the worm it 
will remove all irregular places from the 
teeth and leave them a perfect fit to 
the actual worm. It is sufficient, there- 
fore, to plan the thread and teeth upon a 
single section LM through the center 
line of the worm and wheel. 

A correctly shaped worm wheel will 
then have the appearance of A, Fig. 43. 
On account of the expense of making 
a hob, worm gears are frequently made 
to a compromise. The circumference 
of the wheel is not hollowed at all, but 
sttaight, as in the case of an ordinary flat 
spur wheel. The teeth are cut upon the 
slant, as indicated by B, Fig. 43, at an 
angle to correspond to the inclination 
of the worm thread. Another method 
is to make the circumference of the 
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wheel straight and cut teeth by causing 
the edge of a circular milling cutter to 
dip down into it, as indicated by C, 
Fig. 43, technically called “‘gashing’’ it 
If the axis of the worm need not be at 
a right angle to that of the wheel, an 
ordinary flat spur wheel can be used by 
slanting the worm until its thread meshes 
with the teeth of the wheel, as indicated 
by Fig. 44. Any one of these methods, 
Figs. 43 and 44, may be used success- 
fully, and for transmission of very small 
amount of power or purposes of mechani- 
cal adjustment only the worm can be an 
ordinary Whitworth or similar screw 
thread. In practice the edges of the 
wheel are usually beveled off, as in- 
dicated at C, Fig. 45, except in the 
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case ‘of wheels like C, Fig. 43. This 
- diminishes the inaccurate portion of the 
teeth and removes the weak corners. A 
blank worm and wheel ready for cutting 
a gear such as Fig. 40 would have the 
appearance indicated by Fig. 46 if the 
-eeth were to be of perfect form and 
shaped by means of a hob. The dotted 
lines show the pitch lines and the allow- 
ance of metal to give the part of teeth 
and worm which project beyond the pitch 
line. The part P is called the “‘throat,”’ 
and should be curved to a circle equal 
to the diameter which the worm will 
be at the bottom of its thread. As a 
small amount of clearance ought to 
exist between the worm and wheel at 
theZtops of the teeth and bottom of the 
spaces, the hob should be made slightly 
larger in diameter than the worm, so 
that it will produce this clearance. 
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Fig. 47 shows a blank wheel similar to 
Fig. 46, but which is to be cut with 
straight-through teeth, as B, Fig. 43. 
The throat P is now made straight, and 
not curved, as in Fig. 46 
The diameter of the worm has no 
influence upon the ratio of the gear. As 
already explained, this is determined by 
the lead of the worm thread, and the 
circumference (and therefore the diame- 
ter) of the wheel. If the distance be- 
tween the shaft centers of worm and 
wheel is fixed, you must select a lead for 
the worm thread which will give you the 
ratio desired. The diameter of the 
worm can be made greater or less, to 
accommodate the size of wheel found to 
be suitable in the particular instance. 
For example, suppose the distance be- 
tween the centers will admit a wheel 
having a circumference of 10 in.; the 
pitch circle for this will have a diameter 
of 3 3-16 in. If the worm thread is 
made with a lead of one turn in }4 in. 
Vai in. pitch), the ratio of the gear will 
1 to 20, because each revolution of 
a worm will rotate the wheel by }4 in 
As there are twenty half inches in the 
circumference of the wheel, twenty rev- 
olutions of the worm will be required to 
rotate the wheel through a distance of 
10 in. If a ratioof 1 to 10 be required, 
it can be obtained by making the worm 
thread with a lead of one turn in 1 in. 
Ten revolutions of the worm will then 
produce one revolution of the wheel. 
If a greater ratio than 1 to 20 be required 
it can be obtained by decreasing the 
lead of the worm thread. For example, 
if the lead is one turn in 14 in., the ratio 
of the above gear will be 1 to 40, as there 
are forty quarter inches in a circumference 
of 10 in.; therefore, forty revolutions of 
the worm will be required to produce 
one revolution of the wheel, and so on. 
If the worm thread is made to have a 
lead of 1-10 in., the ratio of the gear 
will be 1 to 100. The lead may be one 
turn in 2in.; the ratio will then be 1 to 5. 
As the lead of the worm thread is in- 
creased, the thickness and height of 
the wheel teeth must be increased also. 
It may, therefore, be necessary to cut 
several threads upon the worm to enable 
the teeth to be made of reasonable 
proportions, as previously explained. In 
the instance given above, where the 
worm thread has a lead of 2 in., it may 
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be advisable to cut four or five threads. 
The wheel would then have twenty or 
twenty-five teeth respectively. Should 
the circumference of the wheel pitch 
circle, as first determined, prove to be 
inconvenient to the number of teeth, 
1t may be increased or decreased to a 
limited extent and the diameter of the 
worm altered to accommodate the 
difference. When the centers are not 
fixed, the wheel size is limited only by 
convenience of construction. It is ad- 
visable to have at least thirty teeth in 
the wheel, if convenient. When a 
smaller number must be used, the top 
edges of the worm thread do not properly 
clear the wheel teeth. This interference 
can be avoided by a slight rounding off 
towards the tops of the thread or by 
increasing the diameter of the wheel 
so that the teeth project almost entirely 
outside the pitch circle. Messrs. Brown 
and Sharpe, in their treatise on gearing, 
give the following rule for this increase 
of diameter. The pitch diameters to 
be multiplied by .937; add to the product 
four times the addendum, that is, the 
part which in the ordinary way would 
be outside the pitch circle. The sum 
gives the diameter of the blank at the 
throat P, Fig. 46. The whole diam- 
eter of the wheel is obtained by making a 
drawing to this rule and measuring off 
the dimension. They say, however, that 
1t is not practical to finish wheels sized 
by this rule with a hob when they have 
twelve to eighteen teeth unless the wheel is 

ven by separate mechanism; the hob 
must not be relied upon to drive the 
wheel. 

Professor Unwin gives the following 
Proportions for worm gearing, P being 
the circumferential pitch of the wheel 
teeth. Thickness of tooth on pitch line, 
-48 p; height outside pitch line, 3 9; 
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depth below pitch line, .4 p; length of 
worm, 3 to 6 p (usually 4 p); width of 
wheel face, 1.5 to 2.5 p. The worm 
is frequently made of some different 
metal from that used for the wheel. For 
example, a steel worm and gun-metal 
wheel, a hardened steel worm and a 
phosphor-bronze wheel, give good results, 
a wrought iron or steel worm and cast- 
iron wheel are also used; a cast-iron worm 
can be used with a cast-iron wheel. 
When the gear is used for continual 
running and transmitting power for 
driving purposes, the shape and materials 
used are of much greater importance 
than when the gear serves for adjustment 
purposes and occasional use. A hardened 
steel worm and phosphor-bronze wheel 
is a very good combination for trans- 
mitting power, but efficient lubrication 
of the surfaces in contact is the most 
important factor. The gear should run 
in an oil bath, if possible. Worm gear 
was at one time regarded as a very in- 
efficient means of transmitting power, 
but during recent years it has come into 
extensive use for this purpose, and, if 
well designed and run in oil, is found to 
have high efficiency. The loss of power 
due to friction between the worm thread 
and wheel teeth decreases with increase 
of the inclination of the thread, that is, 
a coarse lead will give a higher efficiency 
than a fine lead (pitch). Worms having 
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multiple threads thus give a_ higher 
efficiency than single-threaded worms, 
and a small diameter worm gives a 
higher efficiency than one of correspond- 
ing lead, but larger diameter. In addition 
to the friction at the worm thread, there 
is friction set up by the end thread of the 
worm shaft. This is also of importance, 
and some form of thrust bearing is re- 
quired if high efficiency is to be main- 
tained; a ball thrust bearing is very 
good. As previously explained, the 
worm must be prevented from moving 
end-wise, if it is to exert pressure upon 
the wheel teeth and rotate the wheel; 
therefore, the wheel teeth will press 
against the worm thread with a force 
proportional to the load which the 
wheel has to drive. The teeth there- 
fore thrust the worm shaft against the 
bearing in which it runs. The direction 
in which the wheel rotates for a given 
direction of rotation of the worm de- 
pends upon whether the worm thread is 


Right hand worm 
————>- 
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right- or left-hand. It is possible on this 
account to combine two worm gears so that 
end thrusts of the worms oppose each 
other, and no thrust comes upon the 
bearings. Fig. 48 is a diagram of a 
worm and wheel, in which the thread 
is right-hand, and Fig. 49 is a similar 
design, in which the thread is left-hand. 
The arrows indicate the direction of 
rotation and thrust. The worm shaft 
rotates in the same direction in each 
instance, but the wheels rotate in opposite 
directions, and the direction of thrust 
exerted upon the thread of the worm, and 
therefore upon its bearings, is also 
opposite, as indicated by the straight 
arrows. In Fig. 50 the gears are com- 
bined, the two worms being cut upon one 
shaft. Each worm exerts a thrust in 
the opposite direction to that produced 
by the other; the bearings are thus re- 
lieved of end pressure, which is taken by 
the part of the shaft connecting the two 
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worms. The driving force of the wheels 
can be combined and transmitted to a 
single shaft by means of spur wheels. 

A distinctive feature of worm gearing 
is that it is not always reciprocal—that 1s, 
the worm will always drive the wheel, 
but the wheel may notdrive the worm. 
If the lead of the worm is small, and 
therefore its angle small, the friction 
between the surfaces in contact will be 
so great that the worm cannot be rotated 
by the wheel. The critical lead of thread 
at which the wheel can drive the worm 
will depend upon the friction between 
the surfaces in any particular instance. 
Generally speaking, single-thread worms 
cannot be driven by the wheel, but if 
the lead required is sufficiently great 
to necessitate a multiple thread, the 
wheel may drive the worm; the greater 
the lead, the more likely is the gear to be 
reciprocal.— The Model Engineer and 
Electrician. 


All About Permanent Magnets 


The British Journal of the Institution 
of Electrical Engineers contains the 
lecture on permanent magnets which Pro- 
fessor Silvanus P. Thompson delivered 
at the meeting of the institution at 
Glasgow last year. It occupies more than 
sixty pages, gives a complete account of 
present-day knowledge on the subject 
and points out directions in which further 
research is necessary. ‘The author shows 
that the most powerful and permanent 
magnets are made of steels with about 
6 per cent. of tungsten and 0.5 per cent. of 
carbon, and have the ratio of length to 
breadth large. After forging at as low a 
temperature as possible the magnets 
should be heated to 900 degree C, cooled 
to 750 degrees C, kept at that for a time, 
and then cooled off. Hardening is a 
repetition of this process down to 700 
degrees C, at which temperature the 
magnets are to be plunged into brine 
at 20 degrees C. Maturing is done by 
boiling the magnets for ten or twelve 
hours. Magnetization is effected by an 
electromagnet, and there is some ad- 
vantage in a few reversals. For extreme 
constancy the magnetization may be 
reduced by 5 or 10 per cent. by subjecting 
the magnets to demagnetizing forces. 
The paper includes a bibliography which 
will prove of great use to future workers 
in this field. 
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BOOK RACKS AND DESK TOPS 


Variety of Designs—Single and Combination Affairs—Details of Construction— 
Best Woods for the Purpose 


GEORGE E. WALSH 


Book racks, desk tops and ornamental 
tops for old book-cases make suitable 
presents for friends as well as desirable 
articles for one’s own use. There is 
considerable variety in such useful articles, 
and one may use ingenuity in designing 
them to fit any special need. Sometimes 
it is an old desk with merely a flat top 
which could be greatly improved by 
designing an ornamental book rack with 


pigeon-holes on the side for papers, or fig. 4—Another Style of Combination Book Rack and Letter File 


it may be an entirely new top is needed. 
Such a new top was designed and made 
for an old desk after the pattern in Fig. 1. 
The legs and sides of the desk were in 
good condition, but the top had been 
split and badly used, and it never was 
very pretty or ornamental. 

The dimensions of the top of the desk 
were taken and the design drawn to fit 
snugly on it. When finished sufficient 
room was left between the side book- 
racks for writing purposes and two 
small desk drawers were provided for 
pens and papers. The lid of the old 
desk lifted up, but this was screwed 


St A 
Fig. 2—A Book Rack and Letter File 


Fig. 3—Dimension Diagram for Book Rack and Letter File 


for Previous Figure 


Fig. S—Dimensicn Diagram 


down, and a drawer fitted in front to 
take the place of the old space. No 
Space was lost by this operation, and 
much was gained in the way of an orna- 
mental article of furniture. The book 
spaces on either side of the desk top were 
found to be of invaluable aid, for in 
them were kept all books needed for 
ready reference. 

Combination book racks, drawers and 
letter files are among the most useful of 
ornaments for topping off book-cases, 
desks and mantel-pieces or side tables. 
If artistic in design and execution they 
will finish off many old pieces of furniture 
better than can be accomplished in any 
other way. The two designs shown in 
Figs. 2 and 4 will clearly indicate their 
purpose. In one we have either side of 
the article finished off with small letter 
file arrangements, with lids to cover them 
and a center space for books, magazines 
or other articles. The shallow drawer 
furnishes room for small articles such 
as paper, pens, letters and envelopes. 
Placed on top of an old book-case, it 
occupies a conspicuous place and adds 
greatly to the ornament of the room. 
In Fig. 4 rather more space is given to 
books, which are placed on either side 
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Fig. 7—-Dimension Diagram for Article Shown in Previous Figure 


and in the center, but two drawers are 
provided for small articles. 

In Fig. 6 an attempt is made to build up 
a series of shallow drawers, with a side 
space for bills and letters that opens and 
closes on hinges, and the top space fin- 
ished off as an ordinary book rack. 
Such a generally useful article may be 
made in almost any suitable height 
desired for special purposes. If to fit 
on the top of a desk, table, book-case or 
mantel-piece it should not exceed 2 ft. 
from the base to the book rest on top. 
In that case the number of drawers 
should be cut down to about three. A 
tier of five is more suitable for a case 
3 or 4 ft. high and designed to rest on 
some low article. This combination 
piece of furniture makes an excellent 
finish between two windows where seats 
are provided under each window. Place 
a two-tier book-case on the floor between 
the windows, and fit the design to rest 
snugly on top. The door which holds 
the letter file arrangement need not 
swing more than half way open, for in 
that position anything in it can be 
reached. 


In Fig. 8 we have another combination 
book-rack and a letter file. The top of 
the case is devoted entirely to spaces 
for letters and papers, divided off in 
compartments as one desires. Some of 
these spaces are quite shallow and others 
quite deep. The doors swing on hinges 
from the top center and fall down snugly 
on the sides to finish off the top. If one 
found it difficult to make doors with 
curves in them, the top could be made 
flat or sloping with a peak at the top. 
That is merely a matter of individual 
taste and capacity. The designs are 
intended more as a guide than to follow 
absolutely in every particular. The 
lower part of the case is made entirely 
for books which are placed in the four 
compartments. 

The design can be made on the plan 
of the ordinary revolving book-case, or 
with the compartments simply divided 
by upright posts at the corners. In 
the illustration the design has every 
alternate space panelled, which can be 
done in any way desirable. A design may 
be burnt on the panel or it can be finished 
off with strips of wood, following some 
simple drawing. 

The wood for making any of these or- 
namental tops should preferably be birch 
or maple. There is no better wood for 
the work than birch. It should be ob- 
tained from the mill in two thicknesses— 
one-quarter of an inch and three-quarters. 


cm p a 


oA Ta " ein 
Pri ec 
" dar 5 g Sil a 


3—Another Style of Combination Book Case and Letter File 


ELECTRICIAN AND MECHANIC 


The thin boards are used for making the 
partitions between letter compartments, 
filing arrangements, pigeon-holes and shal- 
low drawers. The thick boards are for 
the rest of the work. The thin pieces of 
wood finished off in the natural colors of 
the wood will contrast beautifully with a 
mahogany stain given to the outside part. 

If the articles are to be decorated by 
burning, the best wood to select is good 
basswood. This is nearly grainless and 
does not split easily for a soft wood, and 
it takes pyrographic work better than 
almost any other. Most soft woods when 
cut as thin as a quarter of an inch are 
too fragile to be of much use and a very 
slight pressure will split them. But good 
basswood is not so easily ruined. All 
inside partitions should be glued in 
position and not nailed. If one is deft 
= enough with tools to fit them together 

with groove and tongue all the better, 
but it is easier to glue the small pieces 
in. Only the best furniture glue should 
be used for this purpose, and that means 
it must be prepared for the purpose. 
Self-prepared glues are hardly strong 
enough. Get a pot of glue and keep 
it hot while working, and when a piece 
is glued in position 1t must be kept there 
under pressure for at least 24 hours. 

All the designs, with the exception of 
the book-case with a curved top, are 
made in simple straight lines, and any 
one who can saw out and fit a square 
box together accurately should be able to 
make any or all of these useful ornaments. 
A scroll saw may be necessary for cutting 
out some of the pieces to advantage, 
but they can all be made without it. 
Besides the lumber mentioned above a 
few feet of molding should be purchased 
at the mill. This is to finish off the base 
of each article. The sides and upper 
part can be decorated with a few strips 
of beaded mill-work, which can be bought 
at a mill or carpenter's shop 

After the different parts have been cut 
out and put together, the edges should 
all be sandpapered down to a very 
smooth finish. Then the surface should 
be rubbed with some good filler so that 
all the open grain and pores can absorb it. 

When the filler has dried properly 
the stain should be applied, rubbing it in 
and wiping it off carefully. This in 
turn must dry before oil or varnish is 
applied —The Building Age. 
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New Southern Pacific Ferryboats 
with Double Power Plants 


W. ZACHERT 


- All of the public service corporations 
in and around San Francisco are making 
great preparations for the enormous in- 
crease in travel and the large activity 
in trade that is expected when the Pan- 
ama Pacific Exposition is opened in 1915. 

In line with this, the Southern Pacific 
Company has just placed an order with 
the New Jersey Shipbuilding Works for 
a large steel ferryboat to run between 
San Francisco and the Oakland Mole. 
It is stated that the hull alone will cost 
$98,000. 

The name of this new vessel will be the 
Santa Clara, and it will be a duplicate 
of the Alameda, which is now under con- 
struction at the West Oakland Shipyards. 

Both of the above ferryboats will be 
built of steel throughout, and will be 
provided with longitudinal water-tight 
bulkheads. They will be of the side- 
wheel type, and each wheel will be inde- 
pendently operated by its own engine of 
2,800 h.p. These boats will be twice as 
powerful as any of those now in the ser- 
vice of the Southern Pacific Company 
on San Francisco Bay. Each vessel will 
have two smokestacks and Babcock & 
Wilcox water-tube boilers; in fact, on 
each side of the boat there will be a 
complete and independent power plant. 
The cabins will be of mahogany finish. 
Each boat is to have seating capacity 
for 2,600 passengers; this is 900 more 
than that of the Ferryboat Berkeley, 
which is at present the largest Southern 
Pacific vessel crossing the Bay. 

The time required for making each trip 
between San Francisco and Oakland is 
20 minutes, but when these swift new 
steamers are placed in commission, the 
time will be cut down to 12 minutes; thus 
travel across the Bay will become quicker 
and more frequent. 

Another contract will soon be let for 
a third boat, which will be called the 
San Mateo. It will be exactly similar in 
every particular to the two mentioned 
above. The Alameda will be completed 
and placed on the run in about six months. 
All three of these ferryboats will be in 
full operation by January, 1915, in time 
to handle the immense traffic in connec- 
tion with the opening of the Exposition. 
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A SIMPLIFIED POTENTIOMETER 
H. S. MANISTY 


As probably most of our readers al- 
ready know, with a potentiometer and 
its accessories many things can be 
done. For example: 

Small and also very large voltages can 
be measured, though in the present case 
the range will only be from 0 to about 
30 volts, reading to about .1 per cent. 
Small resistances, such as armature 
coils and also large ones, can also be 
accurately measured. An ammeter is 
necessary for this, as a piece of extra 
apparatus. Small and large currents 
also come within its range with great 
accuracy. It is specially useful for 


graduating volt and ammeters. 
I will now try to make clear the 


Working Baliy Standard GU Unknown. PD 
Fig. 1. 


principle of this apparatus. It is based 
on Ohm’s law, which shows that the 
fall in potential down a uniform wire 
carrying a current varies directly as the 
length of the wire, and also that when 
two equal and opposite potentials are 
present in a circuit no current flows in 
that circuit. 

The instrument consists of five parallel 
wires of No. 30 S.W.G. manganin, and 1 
meter long, connected at their ends to 
heavy brass bars, slit, as seen in the 
plan, Fig. 1. These bars are consid- 
ered to have no resistance compared 
to the wires, and the arrangement is 
virtually one wire 5 meters long. A 
constant current is passed through this 
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(about 14 amp.) from two accumulator 
cells. This current is regulated (by 
cutting out more or less of the last two 
wires with a piece of thick flexible wire) 
till the drop down 1 meter length 1s 
exactly 1 volt, then the drop down the 
3 meters is 3 volts. Thé so-called 
setting is done by comparison with a 
standard cell. 

The first thing to describe will be the 
potentiometer proper. The base 1S 4 
board 3 ft. 9 in. long and 10 in. broad, 
cut from well-dried 14 in. pine. It has 
three stiffening pieces at the back, 1% 
x 14 in. This must be of dry wood, 
planed smooth, and then it is given 4 
couple of coats of shellac varnish and 
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Plan of Potentiometer, showing Connections (Scale 2% in. to 1 ft.). 


allowed to dry while the other parts 4° 
being got ready. The wires, as me™ 
tioned, are No. 30 S.W.G. mangani’: 
five pieces 41 in. long will be wanted, 
Cut off two pieces of strip brass ye 
x 3-32 in, or a little thicker; draw 
file this all over. Drill six countersuaé 
holes for 4% in. brass screws in the positio” 
shown on plan. On the underst 
scratch five shallow slots to fit the wires’ 
these are to be spaced as drawn. Fu 
the two strips down temporarily on z 
board, their inside edges exactly 1 mete! 
apart (1 meter = 39.3708 in., or about 
3 ft. 334 in.). Solder the ends of the 

wires carefully to the brass strips 

the full length of the brass, and th@ 
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carefully stretch and solder the other 

ve ends, so that each wire has 1 meter 
free length and all are stretched alike. 
Trim off the odd ends and unscrew from 
the board, and screw down right side up 
to the final base, still keeping the brass 
exactly 1 meter apart. Three paper 
scales 1 meter long and divided into 
centimeters are to be fixed under the 
first three wires; it would be safer to fix 
these scales before the brass, as they 
should have a coat of varnish, and the 
wires must be left clean. Six terminals 
are to be fixed, spaced evenly in pairs 
along one side. The connections can be 
easily followed from the plan. 

A standard cell is the next thing to 
make. For all work not requiring very 
great accuracy a calomel cell is the best, 
as its variation with temperature is 
very slight; but for more accurate 
work a Clark Standard should be used, 
made up to Board of Trade specification, 
as described in S. P. Thompson’s ‘‘Elec- 
tricity and Magnetism.” In this case 
the temperature must be taken into 
account. I will here describe the calomel 
cell. All chemicals must be bought as 
“pure.” 

The cell (Fig. 2) is set up in a wide 
test tube about 1 in. diameter and 44% 
to 5 in. long. In the bottom of the 
test tube is poured about 1 in. of mercury, 
and dipping into this is a fine platinum 
wire, enclosed till it reaches the mercury 
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in a fine glass tube. The tube is drawn 
out to a blunt point and the wire passed 
through. The tube is then heated till 
the glass flows round the wire and seals 
it in. A short length of platinum wire, 
say 2 in., need only be used, and a 
thicker copper wire soldered to the end, 
which also forms one terminal. Above 
the mercury is 34 in. to 1 in. of mercurous 
chloride. 

On top of this again is poured a sat- 
urated solution of zinc chloride. A 
cork is fitted, and passing through this is 
a small rod of pure zinc; this forms the 
other terminal. The cork is sealed with 
paraffin wax, and the whole arranged 
in some form of stand to keep it upright. 
This cell gives a voltage of very nearly 
1 volt; to be exactly 1 volt, the specific 
gravity of the zinc chloride must be 
1.38. Two or three cells should be made 
up, so that they can be checked against 
each other. 

A galvanometer is essential, but I 
will not describe one here, as nearly every 
amateur has one, and if not, very good 
descriptions will be found in back 
numbers. The galvanometer must be 
sensitive and also have a high resistance; 
if not, some high resistance must be 


To Saandord- Cell 


Lodlatnoas PD. 


Fio. 4.—Tapoine Key. 


370 


inserted in its circuit. The accuracy 
of the results depend largely on the 
sensitiveness of the galvanometer and 
the correctness of the standard cell. 
There is one other small thing to be 
made before any readings can be taken, 
that is, a flexible connection to cut-qut 
part of the last two wires. 

Cut out from springy copper or brass 
four pieces, 1 x 14 x 1-32 in.; file one 
edge of each to a slight bevel. Turn 
bevels inwards and solder the oppo- 
site edge, and also solder one end of a 
piece of flexible to each pair, so as to 
form a clip. Now each end can nip the 
fine wire at any part, and so vary the 
resistance. This will give a variation 
of about 12 ohms. 

Two switches will be needed—one 
a two-way switch to switch from the 
standard cell to the unknown PD, and 
a small tapping key to connect up the 
galvanometer. The two-way switch 
(Fig. 3) consists of a base of well-dried 
and varnished wood, 2!% in. long by 
114 in. wide, of about 3% in. or )% in. 
wood. A strip of springy brass 2 in. 
long and of a section 44 x 1-16 in. 
This must have a hole drilled at one end 
and a small knob at the other, so that 
one end can be screwed down and still 
free to move sideways. Two brass 
screws are screwed in, as shown, and 
their heads'left about 1-16in. above the 
level of the base. To these the wires 
from “Standard Cell” and “Unknown 
Potential Difference” are fixed on the 
under side, and the galvanometer wire 
to the fixed end of the brass strip. The 
general idea will be seen from the draw- 
ing. The strip must have a downward 
set, so as to make good contact. The 
tapping key (Fig. 4) is made by fixing 
two pieces of brass strips (2 x 14 x 1-32 
in.) to a small base (2144 x 144 in.), so 
that when the top one is pressed down 
it makes contact on the one beneath. 
This can be seen clearly in the drawing 
also. An ordinary bell push will serve 
as an excellent tapping key. 

I will now describe the method of 
measuring the Potential Difference of a 
dry cell of about 1.4 volts. Connect 
up as shown in the plan, using a two-cell 
accumulator as the source of current. 
Its voltage should be between 4.5 and 
3.6; if too high, a little use will soon 
lower it; and if below 3.6 volts, it is 
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time it was re-charged. Connect up 
the battery and put the two-way switch 
to standard cell. Take the wire from 
the galvanometer marked “flexible,” and 
touch the manganin wire at one meter; 
with the other hand depress the gal- 
vanometer tapping key, and if there 1s 
any deflection alter the double-ended 
flexible connection till there is no de- 
flection.’ Be careful that the standard 
cell and battery Potential Difference 
oppose each other, or they cannot be 
balanced. Then the instrument is said 
to be “set,” because the drop down 1 
meter=1 volt; therefore, the drop down 
the 3 meters = 3 volts. Of course, if 
a Clark cell is being used, the manganin 
wire must be touched at 1.434, the 
voltage of a Clark at 15 degree C. Now 
put over the two-way switch to unknown 
Potential Difference, and find the point 
on the manganin wire, where, when it 15 
touched with the galvanometer flexible, 
there is no deflection on depressing the 
tapping key. This shows that the drop 
Potential Difference and the unknown 
Potential Difference are balanced, so real 
the distance, say 1.421 meters, and this 
corresponds to 1.421 volts, the Potential 
Difference of the cell. Again switch back 
to standard Potential Difference, and 
check the setting of the instrument. 
This, of course, should not have altered: 
but if it has, the trial must be repeated. 
For higher Potential Differences up tO 
say, 30 volts, a voltbox must be used: 
This consists of two coils of high resist- 
ance, and the smaller coil has a resist- 
ance of one-tenth the total, so that the 
Potential Difference across the smaller 1S 
one-tenth the total Potential Differenc: 
Make a bobbin 4 in. long between thé 
cheeks, 2 in. diameter, and 34 in. cor@: 
of hardwood (see Fig. 5), and fix betwee” 
the cheeks and a flange, so as to divide 
the two parts in the ratio of 10 to. . 
Boil the whole in paraffin wax, and w1”? 
on layers of fine uncovered flower wit 
in a way that each turn does not touch 
its neighbor, and over each layer wr@P 
some writing paper, and after ev. 
three layers soak in paraffin wax. It 15 
difficult to give the actual quantities ° 
wire, but the resistance of a short len 
can be measured, as will be described: 
and from that enough wound on to make 
the larger coil have a resistance of abou 
900 watts, and the smaller 100 watts, but 
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the chief thing is to have one nine times 
as great as the other. For the final 
adjustment of length, apply a Potential 
Difference of from 2% to 3 volts over 
the two, and measure on the potenti- 
ometer the Potential Difference across 
the whole and also across the smaller 
one. Then the first must equal ten 
times the second. To use this the un- 
known Potential Difference is applied 
across the two coils in series and the 
Potential Difference across the smaller 
measured; then total = 10 times this 
amount. It would make a better job, 
but more expensive, if the coils were 
wound with cotton-covered resistance 
wire, such as iron or manganin of about 
No. 36 gauge. 

The next step will be the measurement 
of currents, and for this some extra 
resistances must be made. A standard 
ohm coil must be bought or made to 
start with. There is no trouble in the 
making, provided there is something to 
compare it with, as it must be accurate. 
The checking can be done with the po- 
tentiometer if the reader has a reliable 
ammeter reading to about 2 amps. 
Pass a current of about 2 amps. through 
the ammeter and coil, and simultaneously 
read the potential drop across the coil 
and the ammeter; then the resistance= 
v 
-. This must be adjusted to 1 ohm. 


c 
On the whole it would be better, if 
possible, to buy a standard coil, or at 
least get the loan of one for comparison. 
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Fig. 5. A Bobbin 


Fic. 6.—RESISTANCE COILS AND STAND. 
(One-third full size.) i 


ED 


Fic. 7.—CONNECTONS. (One-third full size.) 


The reader will now need six such 
coils, made of iron or, far better, of 
manganin of No. 20 S.W.G. These will 
enable him to read currents up to 15 
amperes. If he requires a larger range, 
more resistances will be needed. For 
small currents a resistance-box will do 
away with all this trouble. Fora 1-ohm 
coil 10 ft. of manganin will be needed— 
No. 20 S.W.G. cotton-covered. Turn 
up six bobbins 1/4 in. long between 
cheeks, and the core % in. diameter, 
and cheeks 1 in. diameter, and boil in 
paraffin wax. Double the wire, and 
start winding by putting the doubled 
end through a hole in one cheek; wind 
on the whole length double, and fix the 
two ends to two terminals. Now bare 
a short length of the doubled end, and 
twist this up till the resistance is exactly 
1 by comparison with the standard; 
solder up this end and tuck it away. 
Definite lengths cannot be given, as 
manganin varies in composition and 
resistance; but: the resistance of a length, 
say 10 ft., can be measured, as will be 
described, and this will give a good base 
to calculate from. To each terminal of 
each coil must be soldered a stout piece 
of copper wire (No. 12 or 14) bent into 
an L, so that each coil can be connected. 
with a mercury cup. 

A stand must be made for these coils, 
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so that they can be connected in series 
or parallel, or any other combination, at 
will, and have a negligible resistance 
at the contacts. Cut out from a board 
11% in. thick a piece 8 x 3 in., and 
drill in this twelve clean holes 4 in. 
diameter and 1 in. deep; the positions 
are marked on the drawing (Fig.6). Cut 
also a slot 64 x 44 x1in., as shown. 
Then boil the whole in paraffin wax. 
Cut from No. 14 copper wire six pieces 
as a in the drawing, six as b, and six as 
c, Fig. 7. With these any combination 
of the six coils can be made. For ex- 
ample—for a resistance of % ohm to 
carry a current of 9 amperes, connect 
up as is done in the drawing of stand for 
resistance. 

Now the measurement of any current 
from 0 to 15 can be made. Suppose the 
reader wants to graduate or check an 
ammeter, divided into tenths, from 0 to 
5. Connect up all the resistance coils 
in series, and connect the set and the 
ammeter in series, and pass a current 
through the whole of about 1-10th 
amp.; connect the resistance coils by 
fine wires to the unknown Potential 
Difference, and read the Potential Differ- 
ence, then the actual current flowing = 
v 
—=-. Gradually increase the current 
r 
till about .4 is reached, taking reading 
at intervals of both unknown Potential 
Difference and ammeter scale. At .4 cut 
out one coil of resistance then current = 
v 
—. Keep on in this way, altering the coils 
5 


so as to keep the Potential Difference 
reading about 2 volts to 21⁄4 volts, and 
never having more than 2 l amps. to 
any one resistance coil. For example— 
at 5 amps. two coils must be in parallel. 
From this, I think, the reader will 
follow the method of manipulating the 
resistance coils. 

Measurements of resistances can be 
done in two ways—by direct comparison, 
or by absolute measurement; this second 
method necessitates the use of an accurate 
ammeter; but as any ammeter can be 
checked as just described, this is not a 
great drawback, and the method is very 
convenient, so I will describe it first. 
Suppose the resistance of an armature 
coil has to be measured, the resistance 
will be somewhere about 0.08. Connect 
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an ammeter is series with the coil, and 
pass 5 amps. or 10 amps.—if the armature 
will stand it—through the two. Measure 
with the potentiometer the Potential 
Difference across the armature, and read 
the current passing; then the resistance 


v 
= —, if the Potential Difference =.794 and 


c 
194 
the current = 9.6, resistance = —-=.083. 
9.6 
To measure the resistance by com- 
parison. Connect five resistance coils 
in parallel; this gives .2 watt to pass 
about the same current as before through 
both, but there is no need to know the 
actual current. Measure first the Poten- 
tial Difference across the known resist- 
ances, and then across the unknown; if 
the Potential Difference across known 
resistance = 2.014 volts, and that across 
unknown = .836 volt, then resistance = 


836 x .2 
— I think this will show 
2.014 

the great usefulness of this simple appa- 
ratus, and the reader will very soon find 
how very accurate it is. What always 
strikes me is the very large range and 
at the same time great accuracy over 
that range.—The Model Engineer and 
Electrician. 


= .083. 


Hot Galvanizing Again 

A new hot galvanizing process has 
recently been patented by Professor 
Charles F. Burgess differing from other 
previous processes in that it covers the 
use of an alloy of zinc and iron for coat- 
ing iron or steel. The alloy is composed 
of about 92 per cent. of zinc and 8 per 
cent. of iron and is prepared in a powdered 
or granulated form. The alloy is ap- 
plied to the iron and steel in a similar 
manner to the well-known process of 
sherardizing. 

Arthur D. Little, Inc., of Boston, 
who touch upon this matter in their 
report as official chemists to the Amer- 
ican Institute of . Metals, say that it 
is claimed by the inventor that the 
finished coat is dense and silver-white in 
color and electro-positive to iron, but 
less so than pure zinc, with the result 
that it does not corrode as rapidly as 
zinc, and yet at the same time protects 
the iron or steel equally well. 
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DANGERS OF THE SEA 
LIEUT. ALEC MC NAB 


It seems strange that in this wondrous 
age of shipbuilding many methods are 
employed for the safety and guidance of 
a ship that were in vogue hundreds of 
years ago. The steady advance in ship- 
building and engineering has produced 
remarkable changes and luxuries in ocean 
travel, combined with great protection 
to the traveling public, still many addi- 
tional changes must be made to approach 
anything like absolute safety. Too much 
time and money are spent on interior 
decorations and fittings, and too little 
on appliances which mean much for the 
safety of the vessel. 

Shortly after the recent Titanic disaster 
the United States House of Representa- 
tives, and the British Parliament sent 
up a shout and demanded boats for all, 
but it is a sad but true fact, that, although 
boats for all have been supplied on many 
of our ocean liners, the means for lowering 
boats for all has been sadly neglected. 
A landsman, to look at the boat deck of 
one of the ocean liners today, would feel 
that the steamship companies have done 
all in their power to assure the safety of 
the traveling public by the three tiers 
of boats which extend forward and aft 
on the port and starboard sides of the 
boat deck—but what has been the out- 
come? Previous to the Titanic disaster 
the boats were placed in such a position 
that should disaster befall the vessel, and 
it was necessary to lower the boats, the 
sailors could, with ease, get at the falls 
and guys and swing out the davits for 
lowering away. After the Titanic disas- 
ter, as I have stated, the cry went up 
for boats for all—but what have they 
done? They have congested the original 
boats so much with the placing of other 
boats on the boat deck, with life rafts 
under the original boats, that it is im- 
possible for the sailors to get at the boats 
as they formerly could. Furthermore, 
the additional boats which have been 
placed on the deck are lifted on board 
by derricks and other gear. Should 
disaster happen, how are the boats to 
be lowered? The placing of additional 
life boats and rafts aboard makes the 
original facilities—for lowering one boat 
underneath the davit—inadequate for 


lowering purposes under present condi- 
tions, and, although there are boats for 
all, the danger is not lessened. 

Furthermore, where are the sailors to 
man the boats? It was bad enough to 
man the scant number of boats on the 
ill-fated Titanic, to say nothing of the 
far greater number of boats placed on 
ocean liners since that disaster. Stewards, 
cooks, and firemen cannot handle an oar 
the same as a sailor can; therefore, if any 
sea 1S running, and the boats cannot be 
handled properly, they will “broach to” 
in the sea and most assuredly capsize. 
Personally, I think that the oars for the 
manipulation and handling of the life 
boats are way behind the great advance 
in shipbuilding; as far behind, in fact, 
as the ancient galley was of the present- 
day ocean liner. In my opinion, the 
time is not far off when the oar-propelled 
life-boat will be a thing of the past and 
will be superseded by the installation of 
the internal combustion engine. 

It may seem strange for me to state 
that many of our present-day so-called 
“sailors” are unable proficiently to handle 
a boat’soar. The sailors of today are not 
like the good old “shell-back” of fifty 
years ago. Because of the great strides 
made in shipbuilding, ships today can be 
likened unto a great machine. The 
sailors are more mechanical than other- 
wise. The days of splicing ropes, bend- 
ing sails, holy-stoning the wooden decks 
and keeping the ship in trim are past. 
Today, owing to the many mechanical 
appliances on board ship, the sailor’s 
training is not to be compared to that 
which he used to receive. The old sailors 
are dying out, and while occasionally we 
come across them on board ship, their 
number is becoming smaller and smaller. 
I believe that the time will come when a 
sailor will practically be an engineer, 
owing to the many mechanical appliances 
which are daily being added to the modern 
vessel’s equipment. 

As previously stated, great changes 
must yet take place to give the captain 
the information which he should have for 
a ship’s guidance. The human element 
is depended upon to too great an extent— 
even today. ‘Take, for instance, a liner 
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or battleship when approaching shoal 
water. The quartermaster is instructed 
to cast the lead. This crude way of in- 
forming the captain of his approach to 
shoal water is not in keeping with the 
general makeup of the up-to-date equip- 
ment on board ship. The lead consists of 
a ‘weight fastened to a heaving line, with 
pieces of bunting reeved through the 
line at each and every fathom—similar 
to a flexible scale. Very few sailors are 
proficient in the casting of the lead, and 
it usually is the quartermaster's duty to 
do this. As the vessel is approaching 
shoal water, under reduced speed, the 
quartermaster stands on a grating which 
overhangs the side of the vessel, and casts 
this lead from time to time—informing 
the captain of the depth of water during 
the progress of the vessel. Now, on our 
modern battleship, trans-Atlantic liners, 
and other vessels, this would appear, 
even to the landsman, to be a very crude 
method of determining a ship’s approach 
to coast—especially in a dense fog. Cap- 
tain Noah, when he sailed the Ark, could 
have tied a brick to a piece of grass rope 
and obtained exactly the same results as 
with the method employed today. 

Another feature which also goes back 
to the time of Captain Noah is that, until 
of late, the only way in which the captain 
or officer could obtain the absolute draft 
of the ship was by going to the forward 
end of the vessel to see how far the water 
came up to his mark at that point, then 
go aft to the stern of the ship and see 
how far the water came up to his marks 
at that point also. Now, this was the 
only method by which Noah could tell 
how far his Ark was submerged. 

In loading a vessel today the cargo 
is handled by machinery which places 
the cargo on board at such a rate that it 
is utterly impossible under the existing 
circumstances for a shipmaster or officer 
to have accurate knowledge of this most 
important matter—actual draft of his 
vessel. Furthermore, even under the 
best of conditions, the method at present 
employed is crude, as the agitation at the 
surface of the water prevents an accurate 
reading’s being obtained in this manner. 
Should disaster befall the ship, the cap- 
tain must necessarily command one or 
more of the petty officers to take a sound- 
ing rod, attach a long heaving line, and 
lower it down the tanks in the various 
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compartments and ascertain the amount 
of water the vessel is making. This in- 
formation relative to the various internal 
compartments of the ship keeps him 
advised of the rate at which his vessel is 
being submerged. Now, it would appear, 
even to a landsman, that an accurate 
instrument placed in front of the captain 
to show him the actual draft of the vessel 
at all points, as well as informing him of 
the rate of submersion, should disaster 
occur, would be of invaluable assistance 
to him—as he could see at a glance the 
rate at which his vessel was being sub- 
merged because of damage incurred in 
collision or accident of any sort, and sup- 
pose he was making two feet or more of 
water per hour, he could then figure 
his time to the nearest point of land— 
knowing his running  distances—and 
reach land before the vessel was in such 
precarious shape as to demand abandon- 
ment. Many ships have been abandoned 
at sea and later picked up. Why? Be- 
cause the information given to the cap- 
tain and other officers was false and terri- 
fying. Many ships, again, have been 
abandoned when the rate of submersion 
did not warrant abandonment. 

Another crude method in vogue prior 
to the Titanic disaster was that of deter- 
mining the proximity of ice at sea. Dur- 
ing the vessel’s progress a sailor was 
commanded by the officer to take sea 
temperature. The method in which this 
was done was as follows: The sailor 
would pick up a leather temperature 
bucket, with a piece of line attached, dip 
it overboard, get it full of surface water 
and insert a thermometer (similar to the 
ordinary household thermometer) in the 
water contained in the bucket. He would 
hold the thermometer there for about two 
minutes, take it out, and shout the tem- 
perature to the officer on the bridge: this 
temperature being entered in the log 
book as the sea temperature taken at 
that time. This is repeated once or twice 
every four hours. 

The temperature of the surface water 
is not the temperature of the sea, as water 
on the surface will show a temperature 
between the atmospheric temperature 
and the temperature of the sea itself. 
Owing to the difference in specific gravity, 
the colder or denser water will always 
descend, and the water on the surface— 
being continually contaminated by the 
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surrounding atmosphere—floats like a 
blanket over the surface of the ocean. 
During the time that ice drifts down 
from the Arctic into the path of trans- 
Atlantic liners, the atmosphere is of a 
far higher temperature. This tempera- 
ture causes the icebergs to break away 
from the glaciers and drift down towards 
the path of the ocean steamships. The 
iceberg, during its southerly progress, 
creates at a considerable distance below 
the surface an enormous body of cold 
water which drifts with the iceberg. The 
warmer water is on the surface and stays 
there, owing to the difference in specific 
gravity. The temperature of this sur- 
face water is what is taken on board ship, 
and, instead of being a help, is very mis- 
leading. Still, for years they continued 
in this way until the loss of the Titanic, 
which, I may state, prompted me to think 
about the Frigidometer. 

Regarding sea temperatures, I can 
plainly show you how crude and mislead- 
ing the present method of taking sea 
temperatures is. In the first instance, 
the bucket which is dropped overboard 
is of the temperature of the atmosphere— 
owing to its exposure on deck. The water 
which is picked up in this bucket absorbs 
heat from the bucket itself. The mer- 
cury in the thermometer which is used 
for taking this temperature, owing to its 
previous exposure to the atmosphere, is 
considerably higher than the temperature 
of the water contained in the bucket, and 
the sailor, not being very careful as a 
rule in taking the temperature, submerges 
it only for a couple of minutes, which 
will not under any circumstances give it 
time to descend to the actual temperature 
of the water obtained therein. I have 
known cases myself where supposedly ac- 
curate readings have been given me that 
were ‘‘taken”’ with a broken thermometer. 

It is now time that such crude methods 
for a ship’s guidance in the path of ice 
should be eliminated. The only way in 
which such information can be of assist- 
ance to the navigating officer of the vessel 
is: 
1.—Human fallibility must be en- 
tirely eliminated. 

2.—Each and every temperature en- 
countered during the progress of the 
vessel must be immediately and auto- 
matically transmitted to the officer on 
the bridge or other station. 
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3.—The sea temperature should not 
be taken from the surface, but at a con- 
siderable distance below the surface. 

4.—The atmospheric conditions and 
changes, when encountered, should also 
be automatically transmitted to the 
officer in charge. 

It is a well-known fact that sailors 
can smell ice. The sailors in the crow’s- 
nest of the Titanic knew that they were 
in the vicinity of ice, and they even had 
a very great drop in the sea temperature 
prior to the vessel’s collision with the 
berg, but, owing to the temperature 
being taken from the surface, sudden drop 
was encountered too late to avert the sad 
catastrophe. 

Having knowledge of the method in 
which temperatures were taken aboard 
ship, immediately after the loss of the 
Titanic I set my mind on a method that 
would accurately.determine temperatures 
and transmit same to the officer in charge. 
Therefore, thirty-six hours after the loss 
of the Titanic I paid a visit to Mr. F. W. 
Smith’s office, in this city, with the plans 
and drawings of my Frigidometer, and 
instructed him to push it with all speed 
through the patent offices in Washing- 
ton and the various European countries. 

My first installation of this apparatus 
was made on the Mauretania in July of 
last year, just about eleven weeks after 
the occurrence of the disaster previously 
mentioned. My wife and self went over 
on the Mauretania to England. On the 
way across every temperature encoun- 
tered, both atmospheric and sea, was 
faithfully recorded and transmitted to 
the captain on the bridge. 

My apparatus was also the means of 
pointing out to me another aid in the 
navigation of the ship, apart from its 
valuable assistance in locating icebergs 
atsea. During the voyage of the Maure- 
tania, we found that on approach to 
shoal water the difference in sea tempera- 
ture was so great from that at considerable 
depth that it informed the captain the 
moment he was off the Banks of New- 
foundland, the moment he entered and 
left the Arctic current, the moment he 
entered and left the Gulf Stream, the 
moment he was abreast of the Fastnet, 
and also on his approach to the river 
Mersey, which leads to Liverpool. 

On the return trip of the Mauretania, 
the Adriatic had left on a Wednesday, 
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the Mauretania leaving Liverpool on 
the following Saturday. The Adriatic 
sighted an iceberg one day at noon in a 
certain latitude and longitude. Know- 
ing that the Mauretania was coming up 
astern of her at the rate of twenty-five 
knots per hour, the captain of the Adriatic 
flashed a Marconigram advising Captain 
Turner, of the Mauretania, that he had 
passed a huge iceberg, giving the latitude 
and longitude. This Marconigram was 
received by the captain of the Mauretania 
and acknowledged by wireless—thanking 
the captain of the Adriatic. In the early 
hours of the next morning the Mauretania 
was under reduced speed, as they were 
drawing near the vicinity of the iceberg. 
The captain of the Mauretanza bore to the 
south’ard to avoid the berg. The berg 
was also bearing south’ard as it seemed 
to meet the Mauretania. During the 
time the Mauretanta was under reduced 
speed, about 2.00 a.m., they encountered 
a dense white fog. The officers knew that 
they were in the vicinity of ice, owing 
to this dense fog due to the condensation 
of the surrounding atmosphere. Sud- 
denly, and without warning, the Frigi- 
dometer pealed forth an announcement 
and flashed a red signal that a sudden 
change had been encountered in the tem- 
perature of the sea at 36 ft. below the 
surface. No sooner had the Frigidometer 
been placed at a lower degree, than the 
atmospheric alarm gave warning of a 
decided drop in temperature. From 
time to time changes in temperature 
occurred, indicating that they had crossed 
the well defined line between warm and 
cold water which was influenced by the 
enormous mass of ice. The captain star- 
boarded his helm and found that in this 
direction he got a greater and more rapid 
decrease. He ported and got an increase, 
which showed him plainly that he was 
getting away from the berg. The Mau- 
retania still continued under very slow 
speed, and, shortly after the course had 
been changed and higher temperatures 
encountered, the fog lifted, and, as day 
dawned, a huge iceberg was visible at a 
considerable distance away from the 
vessel. 

On the arrival of the Mauretania, Mr. 
H. C. K. Billings and other passengers 
testified to this encounter. The New 
York Herald printed a report that the 
Frigidometer had done its duty on prac- 
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tically the first voyage after its installa- 
tion. I was in London at that time, and, 
when the papers arrived in that country, 
informing me that my Frigidometer had 
detected ice at a distance of fifteen miles 
from the ship, I would not believe it. 
On the next arrival of the Mauretanza, 
I went to Liverpool, from London, and 
interviewed the captain, who informed 
me that it was absolutely true, and that 
the ship was at least fifteen miles from 
the berg when he had his first alarms. 
Since then I have received numerous 
letters from the captain of the Mauretania 
advising that the Frigidometer is doing 
all we claim for it and that it is a valuable 
aid to safe navigation. 

Recently I had the installation placed, 
at the request of the White Star Line, 
on their Baltic, and also have many 
other installations to make on trans- 
Atlantic liners on my return to Europe 
in the course of a week or two. 

Another important feature has been 
neglected in up-to-date ships, and prac- 
tically the same methods are employed 
today as in the days of Fulton and his 
Clermont. When steam was first intro- 
duced for the propulsion of vessels, the 
accurate transmission of signals between 
the captain on the bridge and the engi- 
neer below in the engine room was carried 
out by means of a cow bell and gong. 
Today, the same methods are employed 
in our coastwise passenger vessels. For 
the safe and efficient handling of vessels, 
the engineer and captain must be kept 
in such close touch with all information 
transmitted from one to the other that 
the present method is not in keeping 
with the steady advance in engineering. 
The captain may give a correct signal 
to the engineer to reverse his engines, 
and the engineer, at times, through error, 
will put his engines ahead. The captain 
hears the vibrations of the engines started 
below, but has nothing to show him the 
direction until the vessel gains momen- 
tum. What is the result, especially in 
close quarters and restricted waterways? 
An accident usually happens! Again, the 
captain may transmit the wrong signal 
to the engineer and the latter may carry 
out the order properly, t.e., as given him, 
but it results in the same thing—possible 
accident! 

Many are under the impression that 

(Continued on page 382) 
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CUTTING MULTIPLE THREADS 
J. H. EVANS 


The original mode, and one still 
pursued by some, is to divide the wheel 
on the mandrel into the desired number 
in accordance with the threads required. 
To effect this is not a difficult matter, 
but is has its drawbacks. Suppose it is 
desired to produce a screw with four 
threads, the wheel, whatever it may be 
that is attached to the mandrel, is 
divided into four and distinctly marked. 
The first thread having been cut, the 
radial arm is released and the wheel 
turned one quadrant and gently lowered 
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to gear with that from which it was 
removed, the same having been marked 
to insure the accuracy of the regearing. 
This means will, as I say, effect the 
purpose; but I do not think it is used, 
except in very remote parts, and may be 
considered obsolete. 

The dividing chuck is now generally 
adopted. We will take first the center 
dividing chuck most generally used for 
oe purposes. It we study Figs. 

and 2 it will be at once seen that this 

uck is made in two parts, the base A 
being well bedded home to the mandrel 


face and turned all over perfectly true. 
The material selected may be either 
gun metal or cast iron; I think the first 
is preferable. 

Having the body thus turned, a T- 
shaped groove must be turned in the 
front as shown in AB, Fig. 3, and a 
recess turned in the front C, to receive 
the conducting fitting of the front plate. 
These fittings must be as perfect as it is 
possible to make them, as the correspond- 
ing accurate movement of the front 
plate depends entirely upon this fitting. 


I have shown these parts in section as 
well, to illustrate more clearly the internal 
fittings. 

The back plate must now have a 
recess cut out in the groove, as shown in 
A, Fig. 4, to admit the two steel fittings 
to hold the clamping-screws A and B, 
Fig. 2, which secure the two parts 
together. Thereadiest manner of getting 
this out will be to drill a few small holes 
through the part that is to be cut away, 
then break them one into the other with 
the point of a round file, and finish them 
off to the side of the tee-groove with a 
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Fig 5 


series of other and smaller files. This 
may take a little time, but it is the most 
handy in many cases. Another way, if 
preferred, will be to have a small rose 
drill fitted to a drill-spindle, and adjust 
it on the slide-rest to the required posi- 
tion, and move the plate backwards and 
forwards as far each way as the size of 
the recess necessitates. It is not im- 
portant that the ends of the recess be 
squared; they can be left as formed by 
the diameter of. the drill. The steel 
block that moves round in the recess 
only requires to pass into the groove. 
As shown in Fig. 5, these fittings are 
tapped right through, and the clamping 
bolts have a plain fitting through the 
front plate, so that when they are in their 
places and are released the plate will move 
round to the desired position, when the 
bolts are again set up to secure the two 
together. The back plate is thus divided 
into a series of equal divisions, and the 
zero distinctly marked, a corresponding 
reading line being marked on the front 
plate, as shown in Fig. 1. 

The center is screwed on to the front 
plate, and can be replaced by a female 
center, if required for any special purpose. 
The length of the chuck necessitated by 
its construction prevents the use of the 
centre as fitted to the front of the man- 
drel nose. This, however, is found to 
be not the least detrimental, as when 
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carefully and correctly made, the axial 
truth is quite as accurately maintained. 

Another very useful addition will be 
found in a second driver to replace B, 
Fig. 1. This is illustrated in Fig. 6, 
and will be seen to have the extremity 
forked, or open, which enables the carrier 
upon the work to be passed into it, and 
secured by the fixing-screw; this obviates 
the care otherwise required to keep the 
carrier in contact with the driver when 
starting a fresh cut. The chuck made in 
this way can be continually employed; but 
I think it preferable to keep it strictly for 
its intended purpose—that of cutting 
screws requiring multiple threads, using 
the ordinary one for general purposes. 


We have two other methods to adopt 
in fitting up this particular type of chuck. 
It is very often required to cut a series of 
threads up a piece of work that is already 
held in a cup chuck or on a soldering 
plate. This being the case, it is essential 
to have a second chuck made, as il- 
lustrated in Fig. 5. This, it will be 
observed, is precisely the same construc- 
tion as that previously described, the 
only difference being the replacing of 
the running center by a screwed nose to 
correspond with that on the mandrel. 
This is more especially usefyl in the case 
of amateurs, and has been found a 
considerable advantage, and dispenses 
with the necessity for removing and 
recentering the work in hand, and thus 
saves much valuable time. 

We may go still further in the per- 
fection of this addition to the lathe when 
required for special purposes. I received 
instructions in one instance to make one 
for a very experienced scientific amateur, 
after the principle of the spiral dividing 
chuck used for ornamental turning, but 
with some alteration in detail. I il- 
lustrate this type in Figs. 8 and 9, to 
enable those desirous of so doing to make 
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one for their own use. It will be seen 
that as shown it is provided with a 
worm-wheel adjustment, for the purpose 
of further insuring the accuracy of the 
numerous settings required, when about 
to cut a screw with a greater number of 
separate threads, a multiple of some- 
thing like ten’ or more for the work in 
hand being required. Any number can, 
of course, be obtained from the fore- 
going chucks already detailed, but that 
shown in Fig. 8 affords greater facilities 
for what in the case referred to became 
necessary—the greatest accuracy obtain- 
able. It will be seen that the fixing- 
screws A and B, Fig. 2, are now dis- 
pensed with, the front worm-wheel being 
retained in-its bearing and close contact 
with the face of back plate, in the 
same manner as the usual spiral dividing 
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chuck—viz., a screw fitted to the back of 
the wheel. 

In order that the bearing surfaces of 
the two plates may be more substantial, 
they are made to cover throughout the 
entire diameter as seen in Fig. 8, the 
back plate being divided, and a small 
reader fixed on the worm-wheel. The 
plate may be divided in any number 
preferred, in Fig. 1 one hundred divisions 
are engraved, while in Fig. 8, a worm- 
wheel of ninety-six teeth, ten to the 
inch, is, I think, quite all that is necessary, 
being divided at each thread, and the 
tangent screws each divided into four, 
the initial or reading lines both in ac- 
curate agreement when the indicator 
on the wheel points to O in the back 
plate—wide Fig. 8. —English Mechanic 
and World of Sctence. 


THE SELECTION OF EXPLOSIVES 


The United States Bureau of Mines 
has just published Bulletin 48, ‘The 
Selection of Explosives used in Engineer- 
ing and Mining Operations,” by Clarence 
Hall and Spencer P. Howell. It deals 
with the characteristic features of the 
principal explosives used in engineering 
and mining operations, and especially 
with the tests that show the suitability 
of different classes of explosives for 
various kinds of work. The bulletin is 
published as one of a series dealing with 
tests of explosives and methods of re- 
ducing the risks involved in the use of 
explosives in mining work. 

In large engineering projects and in 
mining operations requiring the use of 
explosives the selection of a suitable 
explosive from the many varieties offered 
for sale is of fundamental importance. 
The various considerations involved in 
the selection of the proper class of ex- 
plosive for the blasting to be done are 
given. Many explosives suitable for 
quarry work have been proved unsuitable 
for use in deep mines or in close workings. 
In metal mining and in driving tunnels, 
the character of the gases evolved by 
the explosive on detonation is an im- 
portant consideration. An explosive for 
use in gaseous or dusty coal mines must 
be formulated and compounded so that 
its flame temperature and the height and 
duration of its flame are reduced enough 
to permit its being used with comparative 


safety. In wet workings or in submarine 
blasting, explosives impervious to mois- 
ture are requisite. In extremely cold 
climates, explosives that do not require 
thawing are desirable, provided they are 
equally good in other respects. An 
essential requirement of all explosives, 
especially of those for use in tropical 
countries, is that they shall remain 
stable without change in chemical or 
physical characteristics. 

Because of the varying conditions in 
the different projects on which explosives 
are used, the fact is emphasized that 
some characteristics of explosives are 
of much importance in certain classes 
of work and of little or no importance in 
others. As practically every class and 
every grade of commercial explosive is 
used in open-air work to meet varying 
conditions, the authors indicate the 
method of manufacture, give typical 
composition of, and state the use to 
which each of the following explo- 
sives is best adapted: black blasting 
powder, granulated nitroglycerin powder, 
“straight” nitroglycerin dynamite, low- 
freezing dynamite, ammonia dynamite, 
and gelatin dynamite. 

Black blasting powder is stated to be 
best suited for work in which a gradual 
pushing or heaving effect is desired, 
such as excavating cuts, quarrying soft 
rock or stone, and especially in quarries 
where large blocks of building stone are 
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sought, and in order to obtain the maxi- 
mum efficiency the charge must be well 
confined by suitable stemming. Gran- 
ulated nitroglycerin powder is more 
effective and gives better results than 
black blasting powder in soft and seamy 
rock or in material that does not suf- 
ficiently confine the gases evolved. 
“Straight” nitroglycerin dynamites, as a 
class, develop greater disruptive force 
than any of the other commercial classes 
of explosives tested, and for this reason 
they should be used for producing 
shattering effects or for blasting very 
tough or hard materials whenever the 
conditions permit. If the “straight” 
nitroglycerin dynamites are found to be 
too violent for certain classes of work, 
the low-freezing dynamites or the am- 
monia dynamites, which have lower 
rates of detonation and hence less dis- 
ruptive effect, are recommended. The 
low-freezing dynamites have the ad- 
vantage of not freezing until exposed to a 
temperature of 35 degrees F or less, 
but, like all nitroglycerin explosives, 
after they become frozen they must be 
thawed before use in order to insure the 
most effective results. As the ammonium 
nitrate used in ammonia dynamite is 
deliquescent, this class of explosive ab- 
sorbs moisture more readily than other 
dynamites, therefore it is emphasized 
that care should be observed when 
storing this class of explosives in wet or 
damp places. The gelatin dynamites 
have been used to a large extent in wet 
blasting, such as in the removal of 
obstacles to navigation and in deep 
workings, and, as a general rule, they 
are best suited for these purposes. 

The products of combustion of ex- 
plosives used in closed work is said to be 
of vast importance, because in such 
work large quantities of explosives are 
generally used and they may produce 
dangerous quantities of poisonous gases 
on explosion. The gelatin dynamite on 
detonation produce the smallest per- 
centage of poisonous gases, but it is 
pointed out that this class of explosive 
is far from being satisfactory in this 
respect. The bureau had a special gel- 
atin dynamite made which, on detona- 
tion, produced no poisonous gases, and 
it is believed that this illustration of 
the possibility of producing a gelatin 
dynamite that will not evolve poisonous 
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gases on detonation will result in its 
being commercially manufactured. 

This special gelatin dynamite was 
tested at the Pittsburgh testing station 
of the bureau, in a limestone mine at 
West Winfield, Pa., and in a zinc mine 
at Franklin Furnace, N.J., the detailed 
results of which are reported in bulletin 48. 

The bulletin points out dangers arising 
from the burning of high explosives by 
showing the great increase in the per- 
centage of poisonous gases evolved. 

The authors describe the method of 
blasting followed at Lock No. 1, Monon- 
gahela river, as an example of submarine 
operations, giving the difficulties en- 
countered, showing the causes of misfires, 
and the methods used for overcoming 
these difficulties. The tests incident 
thereto, showed that variation in the 
cross-sectional area of the bridge of an 
electric detonator was an important 
factor in its failure to explode when in 
series with other electric detonators. 

The bulletin closes with a table show- 
ing for nine explosives of different classes 
and grades the relative potential energy, 
disruptive effect, which bears a close re- 
lation to the percussive or shattering 
force of explosives, and propulsive effect, 
which corresponds to the pushing or 
heaving force. 

Copies of this bulletin may be obtained 
by applying to the Director, Bureau of 
Mines, Washington, D.C. 


Cast Iron Brazing 

Nearly everyone has had at one time 
or another a broken piece of cast iron to 
repair, which, owing to its shape, etc., re- 
quired either arduous patching, or had 
to be sent to one of the companies who 
make a specialty of this kind of work. 
By using the following brazing process 
considerable expense and delay can be 
avoided. The pieces of iron are first 
prepared for brazing as if they were steel 
but instead of borax the following flux is 
used: 4 oz. boric acid; % oz. potassic 
chlorate; 1 oz. carbonate of iron. These 
can be procured at any drug store and 
cost about 25 cents. Get the iron as hot 
as possible, and use the above in conjunc- 
tion with brass or spelter exactly as for 
steel. The process has been used for a 
long while for repairing sewing machine 
parts in a large factory, and has always 
proved satisfactory. 
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ELECTRO-DEPOSITION OF PLATINUM 


Use of Platinum in the Arts Rapidly Increasing. Platinum Plating a New and 
Interesting Operation 


The present extensive use of platinum 
in jewelry has given rise to a demand for 
platinum plating. This demand has 
also been in existence in other lines in 
which platinum is employed, and it is 
believed that many useful and economical 
goods can be made by its service. 

Platinum plating is not a difficult 
operation, particularly if carried out on 
a small scale, as it usually is. The solu- 
tion must be used hot, which is, of course, 
an objection to large installations, but is 
not in the case of small ones. The solu- 
tion employed is an acid one, and for 
this reason must be used in a porcelain 
or glass vessel. This feature, too, is not 
objectionable, as gold is deposited every 
day under the same conditions. 

There are a number of solutions for 
the electro-deposition of platinum, but 
the best is that first proposed by Roseleur, 
the celebrated electro-metallurgist of 
Paris. This solution has been found to 
give excellent results and is not difficult 
to work or to make up. With a little 
chemical knowledge and experience in 
electroplating, an operator will have no 
difficulty, but will be able to turn out a 
good job of plating right along. 

This solution has the advantage over 
the others proposed (whether they are in 
commercial use or not cannot be ascer- 
tained) in that the platinum has no 
tendency to separate out as the bath is 
standing idle. In the other solution, this 
is an objection, and the platinum has a 
tendency to separate spontaneously, and 
thus in time render the solution useless. 

The solution about to be given, and 
which was first used by Roseleur, has 
been slightly modified. Phosphate of 
ammonia as recommended by him as 
one of the ingredients has been left out, 
as it is difficult to obtain. The same 
result, however, is obtained by using 
phosphoric acid and then adding am- 
monia. 

To make the platinum solution for the 
electro-deposition of platinum, proceed 
as follows: 

Take 1 ounce of platinum (or 30 grams) 
and dissolve in aqua regia made of 15 
ounces (450 c.c.) of pure, strong muriatic 
acid and 10 ounces (or 300 c.c.) of pure, 


strong nitric acid. The amounts are 
fluid ounces. The platinum should be 
as pure as possible and free from iridium, 
as the latter metal not only causes the 
platinum to dissolve with great difficulty, 
but the iridium chloride interferes. The 
pure platinum chloride may be purchased 
and the amount made from 1 ounce of 
platinum or that containing 1 ounce of 
platinum should be used. (2 oz. 14 dr. 
16 gr. avoirdupois of crystallized plati- 
num chloride are the chemical equivalent 
of 1 Troy ounce of metallic platinum. 
Three ounces of the salt is a sufficiently 
close approximation in practice.—Eds. 
Electrician and Mechanic.) 

The platinum is placed in a porcelain 
dish and heated gently with the aqua 
regia until it is dissolved. When this is 
done, heat the dish gently for some time 
until the platinum chloride that has now 
been produced becomes thick and syrupy. 
The object of this evaporation is to re- 
move the excess of acid, but the platinum 
chloride should not be evaporated until 
dry, as it is then partially destroyed. 
When it is thick and syrupy, the right 
condition has been obtained. There is 
now obtained pure platinum chloride, 
free from an excess of acid. 

When cool, dissolve this platinum 
chloride in 3 qts. of water (or 3 liters) 
and to it add 15 ounces (fluid) of a 50 
per cent. phosphoric acid (or 450 c.c.). 
Next add ammonia until the solution 
smells rather strongly of it, when a yellow 
precipitate of the double phosphate of 
platinum and ammonia will be thrown 
down. This precipitate should not be 
filtered out, but is allowed to remain in 
the solution. 

Now dissolve 50 ounces (or 1,500 
grams) of sodium phosphate in 3 quarts 
of hot water (or 3 liters). Now pour it 
with constant stirring into the platinum 
solution containing the ammonia. The 
mixture is now boiled for a short time 
until no more smell of ammonia is given 
and the solution, which was previously 
alkaline, turns blue litmus paper red. 
The ammonium phosphate in the solution 
is decomposed on boiling and ammonia 
is given off, and the solution, previously 
alkaline, now becomes slightly acid. The 


382 


yellow liquid also becomes nearly color- 
less as this reaction takes place. The 
solution is now ready for use. The 
amount should be about 11% gallons, or 
about 6 liters. If desired, the amounts 
can, of course, be reduced in order to make 
a less quantity. It will be seen that the 
solution is rather rich in platinum, but 
this is necessary in order to obtain good 
results. 

The solution when used for platinum 
plating should be heated to about 150- 
180 degrees F. The hotter it is, the 
better it seems to work. A cold solution 
will not work. 

As an anode a piece of platinum is 
preferable, although not entirely neces- 
sary. Carbon may be used if desired. 
If a platinum anode is used, however, 
there is no action on it and the solution 
cannot be fed from it. To replenish the 
solution, fresh platinum chloride must 
be introduced. The platinum anode is 
never attacked, and may be used in- 
definitely without injury. 

A high current density is necessary 
and the voltage should be maintained 
at 5 or 6. At a less votage the electro- 
-deposition does not take place. 

The platinum cannot be deposited 
upon iron or steel direct, but they will 
have to be coppered, nickeled or silvered 
before it 1s done, when no difficulty will 
be experienced. The electro-deposition 
on brass, copper, silver, nickel, bronze 
or gold takes place readily. It is useless 
to coat the articles with a slight film of 
mercury in a ‘‘quick-dip,” as this seems 
to do no good. The deposit is put on 
the metal direct, but it is needless to say 
that extra care should be taken to produce 
a clean surface before the electro-deposi- 
tion of the platinum. 

The deposit forms immediately and in 
a few seconds a bright deposit is obtained 
if the metal underneath is highly buffed. 
The platinum deposit takes the nature 
of the metal underneath and upon highly 
buffed surfaces, the deposit of platinum 
will be quite bright. Heavier deposits 
are more or less dead, like those of other 
metals, and require buffing to produce 
a bright and polished surface. A minute 
usually gives a sufficient deposit for 
most purposes, and for a bright, flash 
deposit a few seconds suffice. Heavy 
deposits of almost any reasonable thick- 
ness may apparently be produced by 
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long deposition. The deposit seems to 
come dense under such circumstances. 

The deposit of platinum is quite hard 
and of the regular platinum color. It 
is so hard that it cannot be scratch- 
brushed by a brass scratch-brush, but 
one of steel must be used. Even then, 
it seems to remove particles of steel, but 
these can be taken from the surface by 
muriatic acid (equal parts of acid and 
water). The platinum deposit cannot 
be burnished, as it is too hard. It must 
be buffed, and the same compositions 
used for hard nickel employed. Vienna 
lime is good for this purpose. The best 
results, however, seem to be obtained 
by highly buffing the base metal and then 
depositing the platinum upon it as a 
light coating. It will then be sufficiently 
bright and will not need buffing.—The 
Brass World. 


Dangers of the Sea 
(Continued from page 376) 


just as soon as the captain rings a bell 
and the engines start, the controlling 
levers are on the bridge, but, should a 
vessel pick up and gain momentum in 
the wrong direction, it is impossible to 
slam on brakes and stop the vessel. With 
her great body she must go and there is 
no stopping until something “harder 
than the ship”’ comes in contact with her. 

Such thoughts inspired me with the 
idea of the now well-known McNab 
Direction Indicators. This instrument 
was invented by me three years ago, and 
today it is hard to find a corner of the 
earth, under any flag, where the McNab 
Indicator is not doing its duty: informing 
the captain of every engine movement, 
speed at which the engines are turning, 
and should the engines start in the wrong 
direction, before the vessel can gain 
momentum the error is rectified. 

I have had letters from many stating 
that this instrument has prevented many 
accidents that would have oc 
without its installation. 

Oh! Sandy, dear, and do you hear 
The news that’s going ‘round, 
The McNab Indicator is the best one to 
be found? 
No more the captain on the bridge 
Will tear his beard, I we’en. 
—The Artisan. 
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A SMALL FAN MOTOR 
LEON BURGOYNE 


This article describes the construction 
of a double-acting small electric fan motor, 
there being two armatures and flywheels. 
It is a machine which will look very 
pretty if carefully made and finished, 
and has the great advantage of not 
requiring any special castings, being 
easily made by an amateur with the aid of 
afew tools. We will take first the field 
magnets. Procure 1 doz. hardwood bell 
bobbins (unwound), 114 in. outside 
length, 34 in. flange, }4in. hole; also 1 
doz. soft iron cores for same. These can 
be bought ready made, and will be found 
to have one end screwed for fitting bell 
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about 2 in. over at each end of the wire 
for connections. Finally, when all the 
bobbins are wound, give them a coat of 
shellac varnish and set aside to dry 
thoroughly. Now to deal with the 
motor frame. This consists of two 
pieces of 3-64 in. sheet brass cut to 
the shape and dimensions shown, Fig. 1. 
The circular part must be divided into 
twelve even parts exactly, and where the 
dividing lines cut the inner circle (see 
dotted circle Fig. 1) 4 in. holes must be 
carefully bored (see Fig. 1), also % in. 
holes at all the points marked on the 
edge of outer circle. As the thorough 
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A Small Electric Fan Motor 


magnet frames. These screwed ends 
are cut off the length of the screw, and 
carefully filed perfectly flat till the length 
of core is 13g in. Now carefully drive 
the cores through the bobbin holes, 
which will leave 1-16 in. projecting 
from each end. If the cores are a trifle 
too large for the holes, file a little. On 
no account use too much force in driving, 
or the bobbins will probably split. The 
bobbins should now be carefully wound 
with No. 20 silk- or cotton-covered wire. 
Well soak the wire in melted paraffin 
before commencing, and cover each 
layer as wound with thin paper, leaving 


efficiency of the motor depends on the 
accuracy of dividing the circle, to save 
spoiling the brass plates by corrections 
in case of error the best plan would be 
to cut out a circular piece of note- 
paper 23% in. radius, and describe a 
circle 154 in. radius, and divide as re- 
quired. Paste the paper firmly on the 
circular part of one of the plates, place 
the other plate underneath the latter 
and clamp together; carefully drill all 
the holes 14 in. and in. as marked 
right through. These should be neatly 
done, seeing that the edges are not burred, 
or else when putting together there will 
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be trouble. Hammer the brass with a 
wooden mallet till dead flat; then thor- 
oughly clean, polish and lacquer both 
sides, and lay by to dry. When dry, 
lay one of the plates flat on a clean 
surface, and place each of the bobbins 
upright (either end up) with one end 
of each core resting in one of the 14 in. 
holes. The magnets will then be in a 
circle (see small dotted circles, Fig. 1). 
Now join the ends of wires as shown— 
it does not matter in what order—by 
baring them and twisting together, and 
after cutting off any superfluous wire 
bend inwardly in such a way as not to 
touch either of the plates when clamped 
together, which latter must now be done 
by placing the other plate on top of 
the bobbins with cores in the holes, as 
before, and passing 1)% in. bolts through 
the outer holes, and tightening all up 
with nuts, one of the wire ends being 
securely fastened after being bared, to 
one of the lower bolts. In screwing 
up the nuts, care should be taken not 
to do it too tightly, which would have a 
tendency to make the plates bulge 
slightly in the middle. 

We now come to the armatures and 
fly-wheels. Two of these will be required 
—one for each end of the field magnets. 
For the fly-wheels get two light-weight 
brass wheels 314 in. diameter, with 
center hole 3-16in. For the armature 
the easiest plan will be to get a few cog- 
ging laminations with 12 cogs and 34% 
in. diameter, or the same could be cut 
out of thin, soft sheet iron. These 
armatures are then soldered at the tips 
of the cogs to the fly-wheels. The 
bearings should next be made of % x 
lin. strip brass, to shape shown Fig. 2. 
The shaft holes being gin., these bearings 
must be drilled at each end to take two 
lg in. bolts, which pass through both 
plates. The bolt holes in the bearings 
should be made somewhat larger than is 
necessary, so as to allow for a slight 
adjustment of the latter when fitting all 
together. Fix the bearings in a place 
securely with the bolts, and measure 
very accurately the length of shaft 
required between the two inner sides of the 
bearings; add to this 1 in. Get a steel 
rod 3-16 in. diameter, and have each 
end exactly 14 in., turned to 1% in. 
The shaft 1s now complete. The next 
thing to be made is the contact piece, 
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or commutator. This consists of a 

circular piece of 1g in. brass or copper, 

34 in. diameter, divided into twelve 

parts (see detail sketch), anda 3-16 

in. hole bored in the center; a short 

piece of brass tube with hole 316 

in. being soldered to one side and drilled 

and tapped to take a small setscrew for 

adjusting the commutator on the spindle. 

The hub of each fly-wheel should be 

drilled and tapped for a small setscrew 
for securing to the shaft; if the hub is 
not deep enough for screwing a short 
piece of tubing (3-16 in. hole) may be 
soldered on and screw fitted, as shown 
at Fig. 2. Now place the spindle through 
the center holes in plates; place, the left- 
hand fly-wheel on, then the right-hand 
one, and the commutator, and finally put 
on the bearings and secure to the frame 
by means of bolts and nuts. Now push 
each fly-wheel up to the magnet cores till 
the armatures touch them. If some 
project a little too much they must be 
carefully filed down. If they touch all 
one side of each armature, but not the 
other, the bearings must be slightly shifted 
so as to bring the faces of the armatures 
perfectly parallel with the magnet cores. 
This part of the fitting will probably 
require a little patience, but is necessary 
to the efficient working of the motor. 
When you have succeeded in getting the 
cores and armatures perfectly adjusted so 
that they practically touch each other at all 
points, screw up the bearings tight. Now 
draw back the armatures just enough to 
clear the cores when revolving; the closer, 
they are, of course, the better will the motor 
work. The setscrews will secure the arma- 
tures to the shaft. A contact spring of 
thin brass for the commutator is made and 
fitted on the lower part of the bearing, 
from which it must be insulated in the 
usual way. The stand for the motor 
is a polished block of wood of suitable 
size fitted with two terminals, the frame 
of the motor being secured to it by means 
of bolts passing through the holes bored 
in the two pieces of iron rod resting in 
the holes in the feet of the motor frame, 
Fig. 2. The connections are as follows: 
A wire is connected to the contact spring 
and brought down the side of the motor 
frame, and connected under the board to 
one terminal. Another wire is connected 
to the remaining end of the bobbin wire 
and connected in the same way to the 
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other terminal; but take care that there 
is no electrical contact between either 
wires or the motor frame, as this would 
be fatal to its working. A fan can best 
be made out of a single piece of thin sheet 
brass having a small bit of tube with 
setscrew soldered toits center for securing 
to the shaft. The pieces for the vanes 
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are cut and then twisted at a slight 
angle so as to strike the air when 
revolving. The motor will take an 
intermittent current of about 1 amp. or 
less at 2 volts. Not more than 4 volts 
should be used, or the insulation might 
be destroyed.. The Model Engineer and 
Electrician. 


A METHOD OF SECURING CRANK-PINS, ETC. 
CLIVE NICHOLSON 


The following is a modification of a 
well-known method of fixing crank-pins, 
axles, etc., which I find very useful. The 
drawings are self-explanatory, the shape 
of the component pieces being clearly 
shown. The threads on the reduced 
portion of A and on the outside of B may 
be cut with Whitworth standard dies, 
though A need not be so much reduced if 
a gas thread is used on B, and a stronger 
job results. In putting together, B is 
first screwed into C as far as it will go; 
the threaded shank of A is then screwed 
into B till the collar (or cone) is fairly 
home; B is then turned back so as to 
screw it outofC. The result is that as B, 
owing to its coarser thread, tends to 
leave C faster than it pushes A away from 
itself, A is drawn on to its seating by an 
amount due to the difference in the pitches 
of the two threads. When tightened up, 
everything is very firmly locked. The 
usual method of making such a joint is 
to put the fine thread on B and the coarse 
thread on the reduced portion of A, and 
the joint is tightened by screwing B into 
C instead of out of it. Besides the ob- 
vious advantage of having the fine thread 
on the smaller part of the work, bringing 
in standard taps and dies, the very awk- 
ward calculation is avoided with reference 
to the length of the screw threads required 
on A and B to bring everything into 
position when tightened up. 

Fig. 2 shows a method of making the 
joint with a head on the pin and every- 
thing else flush. Though not so strong 


Fig. 2 


a job as that shown in Fig. 1, it has its 
advantages. 


Important Wireless Work 

FRENCH AND AMERICAN EXCHANGE OFFI- 

CERS TO ESTABLISH EXACT DIFFERENCE 

IN LONGITUDE 

With the arrival at Washington, March 
17, of four French officers prominent in 
the army and navy of France and in 
European scientific circles, experiments 
are to be undertaken through the medium 
of the powerful navy wireless station at 
Arlington, Va., and the station of the 
Eiffel Tower in Paris, to establish the 
exact longitude between the two coun- 
tries. The work is of great importance, 
for when similar data is obtained by other 
nations, the information will permit for 
the first time the drawing of a true map 
of the world. The French officers are 
Lieutenant Ludovic Driencort and Lieu- 
tenant Charles de Vaisseau of the navy, 
and Colonel Gustav Ferrie and Captain 
Paul Levesque of the army. They have 
brought with them a number of highly 
sensitive instruments, similar to those 
which will be used in Paris so that the 
work at both ends will be synchronous. 
The naval observatory will join in the 
tests and exact time here will be flashed at 
intervals to Paris as part of the program. 
While here the French officers will be the 
guests of the Government. They have 
been quartered at the Army and Navy 
Club, and a number of entertainments 
already have been arranged for them. 
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WHAT ELECTROCHEMISTRY IS ACCOMPLISHING* 


JOSEPH W. RICHARDS 
(Professor of Metallurgy, Lehigh Univ.) 


My theme is to depict for you, as 
clearly as I may be able, the part which 
electrochemistry is playing in modern 
industrial processes. I have no exhaust- 
ive catalogue of electrochemical processes 
to present, nor columns of statistics of 
these industries; but my object will be 
to classify the various activities of electro- 
chemists and to analyze the scope of 
the electrochemical industries. 


SCOPE OF ELECTROCHEMISTRY AND 
ELECTROMETALLURGY 


Chemistry is the science which investi- 
gates the composition of substances and 
studies changes of composition and re- 
actions of substances upon each other. 
As an applied science, it deals chiefly 
with the working over of crude natural 
material, and its conversion into more 
valuable and more useful substances. 

Some common examples, to illustrate 
this statement, are the conversion of 
native sulphur into sulphuric acid, the 
manufacture of soda and hydrochloric 
acid from common salt, the conversion 
of phosphate rock into superphosphate 
fertilizer, etc. Several pages would not 
suffice merely to catalogue the great 
variety of chemical industries; immense 
amounts of capital are invested in them 
and they are some of the most funda- 
mental industries in their relation to sup- 
plying the needs of a rapidly advancing 
civilization. 

Metallurgy is the art of extracting 
metals from their ores, and of purifying 
or refining them to the quality required 
by the metal-working industries. It is a 
branch of applied chemistry. The metal- 
lurgical industries form a highly impor- 
tant part of our national resources; on 
them we depend for iron, steel, copper, 
brass, gold, silver, lead, zinc, aluminum, 
etc., in fact for all the supply of metals 
used in arts and industry. 

Electrochemistry is the art of applying 
electrical energy to facilitating the work 
of the chemist. It is chemistry helped 
by electricity. It is the use of a new 


agency in accomplishing chemical opera- 
tions, and it has not only succeeded in 
facilitating many of the most difficult 
and costly of chemical reactions, but it 
has in many cases supplanted them by 
quick, simple and direct methods; it 
has even, in many cases, developed new 
reactions and produced new materials 
which are not otherwise capable of being 
made. A few examples will illustrate 
these points: Caustic soda and bleaching 
powder are made from common salt by 
a series of operations, but the electrical 
method does this neatly and cheaply in 
practically one operation; lime and 
carbon do not react by ordinary chemical 
processes, but in the electric furnace they 
react at once to form the valuable and 
familiar calcium carbide; carbon stays 
carbon except when the intense heat of 
the electric furnace converts it into arti- 
ficial graphite. The list of such opera- 
tions is a long one, and it may be said 
that the chemist has become a much 
more highly efficient and accomplished 
chemist since he became an electro- 
chemist, and he is becoming more of an 
electrochemist daily. 

Electrometallurgy applies electric energy 
to facilitating the solution of the prob- 
lems confronting the metallurgist. Its 
birth is but recent, yet it has rendered 
invaluable service; it has made easy 
some of the most difficult extractions, 
has produced several of the metals at a 
small fraction of their former cost, and 
has put at our disposal in commercial 
quantities and at practicable prices metals 
which were formerly unknown or else 
mere chemical curiosities. It has, fur- 
ther, refined many metals to a degree of 
purity not previously known. The metal- 
lurgist is rapidly appreciating the possi- 
bilities of electrometallurgical methods 
and they already form a considerable 
proportion of present metallurgical prac- 
tice. 

Applied electrochemistry, covering in 
general all of the field just described, is 
therefore an important part of chemistry 


* An address delivered at the seventeenth general meeting of the American Electrochemical Society, in Pittsburgh, ios 


May 7, 1910, President L. H. Baekland in the chair. 
Electrochemical Society,” 
May 4 to 7, 1910. 
electrochemical works in operation. 


Reprinted by permission from the ‘ 
vol. 17, 1910, being the transactions of the seventeenth general meeting, at a | Pa. 
In the presentation of this paper Prof. Richards showed a large number of lantern slides illustrating 
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and metallurgy, and is rapidly increasing 
in importance. It isa new art; people 
are really only beginning to understand 
its principles and to appreciate its possi- 
bilities; it is an art pursued by the most 
energetic and enterprising chemists, with 
the assistance of the most skilled elec- 
tricians. Some of its most prominent 
exponents are electrical engineers who 
have been attracted by the vast possi- 
bilities opened up by these applications 
of electricity. The chemists have worked 
with electricity like children with a new 
toy, or a boy with a new machine; they 
have had the novel experience of seeing 
what wonders their newly applied agency 
could accomplish, and it is no exaggera- 
tion to say that they have astonished the 
world—and themselves. 


THE AGENTS OF ELECTROCHEMISTRY 


The operating agent in electrochemis- 
try is, of course, electric energy, which 
may be used in three classes of apparatus, 
vz.: 

I. Electrolytic apparatus. 

II. Electric arcs and discharges in 
gases. 


III. Electric furnaces. 


I 


Electrolytic apparatus and processes 
use or utilize the separating or decom- 
posing power of the electric current. 
Whenever an electric current is sent 
through a liquid material which is com- 
pound in its nature, t.e., a chemical com- 
pound, the current tends to decompose 
the compound into two constituents, 
appearing respectively at the two points 
of contact of the electric-conducting 
circuit with the liquid in question, t.e., 
at the surface or face of contact of the 
undecomposable conducting part of the 
circuit with the decomposable part. If 
the current has a definite direction the 
constituents appear at definite electrodes. 
The action is simply the result of the 
current extracting (or tending to extract) 
from the electrolyte one of its constitu- 
ents at each of the two electrode surfaces. 
All subsequent changes following upon 
this primary tendency of the current are 
called secondary reactions, and are prac- 
tically simultaneous with the primary. 
These may even be regarded as truly 
primary reactions also, the primitive 
decomposing or separating power of the 


387 


current passing being regarded only as 
a tendency or a determining cause which 
practically results in the reactions actu- 
ally taking place. 

This agency is an extremely vigorous 
and potent force for producing chemical 
transformations. It enables us, for in- 
stance, to split up some of the strongest 
chemical compounds into their elemen- 
tary constituents, to convert cheap 
materials into much more valuable deriva- 
tives, to purify impure materials, in short, 
to perform easily some very difficult 
chemical operations and in some cases to 
perform chemical operations otherwise 
impossible. A description of all these 
various processes would take a volume, 
but a short explanation of a few of them 
will make the principles clear and suffice 
for my present purpose. 

Electrolysis of water. —As a raw ma- 
terial, water may be said to cost nothing. 
Apply an electric current to it in the 
proper way, and it is resolved into its 
constituent gases, hydrogen and oxygen, 
as cleanly and perfectly as anyone could 
desire. These gases have many and 
various uses, and are valued each at 
several cents per pound. A whole in- 
dustry has thus grown up, based on the 
simple electrolysis of water, to supply 
these two gases for various industrial 
uses. Europe possesses many of these 
plants; there are a few in the United 
States. The speaker has translated from 
the German a small treatise on this in- 
dustry. 

Electrolysis of salt—Common salt, 
sodium chloride, is one of the cheapest 
of natural chemicals. It has some uses 
of its own, but centuries ago chemists 
and even alchemists devised chemical 
processes for transforming it into other 
sodium salts, such as caustic soda or soda 
lye for use in soap, soda ash or carbonate, 
for washing or glassmaking, and into 
chlorine bleaching materials. Chemical 
works operating these rather compli- 
cated chemical processes exist on an 
immense scale in all civilized countries; 
it is estimated that $50,000,000 is thus 
invested in Great Britain alone. The 
electrolytic alkali industry is barely 20 
years old, yet it is already more than 
holding its own with the older chemical 
process, and advancing rapidly; 20 years 
more will probably see the older processes 
entirely superseded—they are at present 
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fighting for their existence. As for the 
electrolytic process, the salt is simply 
dissolved in water and by the action of 
the current converted into caustic soda 
at one electrode and chlorine gas at the 
other. By some special devices these 
are kept separate and collected by them- 
selves, and the work is done. The prin- 
ciples involved are simplicity itself as com- 
pared with the older chemical processes, 
the only agent consumed is electric energy, 
and the products are clean and pure. 

Chlorates—These are salts used on 
matches and in gunpowder. Chlorate 
of potassium is a valuable salt with im- 
portant uses. It is made from common 
cheap potassium chloride, in solution in 
water, by simply electrolyzing the solu- 
tion without trying to separate the prod- 
ucts forming at the electrodes. It is a 
simpler operation than the production of 
electrolytic alkali. Chlorate thus forms 
in the warm solution, and is obtained 
by letting the solution cool and the chlor- 
ate crystallize out. The ordinary chemi- 
cal manufacture of this salt was tedious 
and dangerous; the electrolytic method 
has practically entirely superseded it. 

Perchlorates—These salts have more 
limited uses, but are made by expensive 
chemical methods. The electrolysis of 
a chlorate solution at a low temperature, 
without separating the products formed 
at the two electrodes, results in the direct 
and easy production of perchlorates. 
I cite this more to illustrate what I might 
call the versatility of the electrochemical 
methods, rather than because of its com- 
mercial importance. 

Metallic sodium.—The caustic soda 
produced from salt can itself be electro- 
lytically decomposed; this is the easiest 
way of producing metallic sodium. Sir 
Humphrey Davy discovered sodium by 
electrolyzing melted caustic soda, and at 
this moment several large works are 
working his method on an immense scale. 
The caustic contains sodium, hydrogen 
and oxygen, and the current simply 
liberates the sodium as a molten metal 
and frees the other two as gases which 
escape into the air. The process is 
simplicity itselfi—when the exact con- 
ditions are known and rigidly adhered to. 
Metallic sodium is a very useful material 
to the chemist, and the electrolytic 
method produces it at probably one-fourth 
the cost of making it in any purely 
chemical way. 
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Magnestum.—This is a wonderfully 
light metal, whose chief use is in flash- 
light powders. Its compounds are abun- 
dant in nature, but its manufacture by 
any other than the electrolytic method is 
almost impracticable. The operation 
consists in simply passing the decompos- 
ing current through a fused magnesium 
salt—a chloride of magnesium and potas- 
sium found in abundance in Germany. 

Aluminium.—The most useful of the 
light metals; an element more abundant 
in nature than iron, yet which costs by 
chemical methods at least $1.00 per 
pound to produce; electrochemistry 
enables the makers to sell it at a profit at 
$0.25 per pound. This is probably the 
most useful metal given to the world by 
electrochemistry. Although the French 
chemist Deville obtained it by an electro- 
lytic method in 1855, yet he had only 
the battery as a source of electric current, 
and the process was too costly. This 
very city of Pittsburgh was the real cradle 
of the electrolytic manufacture of alumin- 
ium, when in 1889 Mr. Charles M. Hall, 
with the financial assistance of the Mel- 
lons and the business assistance of Capt. 
A. E. Hunt, commenced to work his pro- 
cess up at Thirty-third Street on the West 
Side. The principle of the process is 
here again one of beautiful simplicity— 
when it is once made known. Aluminium 
oxide, abundant in nature, is infusible in 
ordinary furnaces, but easily melts and 
dissolves, like sugar in water, in certain 
very stable and liquid fused salts—double 
fluorides of aluminium and the alkali 
metals. On passing the electric current 
through this bath, the dissolved alumin- 
ium oxide is decomposed, appearing at 
the two electrodes as aluminium and 
oxygen, respectively. When all the oxide 
is thus broken up, more is added, and the 
operation continues. One of the most 
difficult problems of ordinary chemistry 
is thus simply, neatly and effectively 
solved by electrochemistry. The lower 
cost of power at Niagara Falls drew the 
industry away from Pittsburgh in 1893, 
and it is now run on an immense scale 
at several places where water power is 
cheap and abundant. Mechanical power 
is, however, being produced cheaper 
every year; gas engines have halved the 
cost of such power, steam turbines on 
exhaust steam may do even better; there 
is no inherent impossibility in the return 
of the aluminium industry to the Pitts- 
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burgh district. Many other factors be- 
sides cost of power bear on the question— 
cost of labor, abundance of labor, cost 
of carbon, coal for heating, various sup- 
plies, railroad freights, nearness to the 
consumers, and many other considera- 
tions must be taken into account. Alu- 
minium is certainly destined to become 
the most important metal next to iron 
and steel, and, as far as one can now fore- 
see, will always be produced electro- 
chemically. To have accomplished the 
establishment of this one single industry 
would of itself have proved the usefulness 
of electrical methods and their importance 
to chemistry and metallurgy. 

Refining of metals.—Unless metals are 
of high purity they are usually of very 
little usefulness. Electrolytic methods 
enable almost perfect purity to be easily 
attained, and in addition permit the 
separation at the same time of the valu- 
able gold and silver contained in small 
amounts in the baser metals. Over 
$100,000,000 worth of copper is elec- 
trically refined every year in the United 
States; the metal produced is purer than 
can be otherwise obtained, giving the 
electrical engineer the highest grade of 
conducting metal, while several million 
dollars’ worth of gold and silver are re- 
covered which would otherwise have to 
be allowed to remain in the copper. 
Again, the method is so simple that but 
a few words are necessary to set it forth 
in principle. The impure copper is used 
as one electrode—the anode—in a solution 
of copper sulphate containing some sul- 
phuric acid; 
the cathode—is a thin sheet of pure cop- 
per, or of lead, greased. The electric 
action causes pure copper only to deposit 
upon the cathode, if a properly regulated 
current is used, while a corresponding 
amount of metal is dissolved from the 
anode. Silver, gold and platinum are 
undissolved, and remain as mud or sedi- 
ment in the bottom of the bath; other 
impurities may go into the solution, but 
are not deposited on the cathode if the 
current is kept low. The cost of this 
operation is small, and the results are 
so highly satisfactory that 90 per cent. 
of all the copper produced is thus refined. 
Similar methods are in use for refining 
other metals; silver, gold, and lead are thus 
refined on a large scale; antimony, bis- 
muth, tin, platinum, zinc, and even iron 
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can be thus refined; the field is very in- 
viting to the experimenter and to the 
technologist, and is rapidly increasing in 
industrial importance. 

Metal plating—All electroplating is 
done by the use of electrolytic methods 
similar to those just described. If we 
imagine the impure metal anode replaced 
by pure metal, and the receiving cathode 
to be the object to be electroplated, we 
have before us the electroplating bath 
ready for action. Everybody knows 
the value and use of gold, silver, and 
nickel plating; less well known are plati- 
num, cadmium, chromium, zinc, brass, 
and bronze plating. These are among 
the oldest of the electrochemical in- 
dustries. Electrotyping is only a varia- 
tion of this work; also the electrolytic 
reproduction of medals, engravings, cuts, 
etc., and even the production of metallic 
articles of various and complicated forms, 
such as tubes, needles, mirrors, vases, 
statues, etc. The speaker has translated 
from the German a monograph concern- 
ing these last-named uses of the electric 
current. There is hardly opportunity here 
more than to catalogue these various 
branches of electrometallurgical activity. 
Pittsburgh people will be interested, how- 
ever, in knowing that many of the newer 
buildings in this city contain thousands 
of feet of electrical conduits zinc-plated 
in a splendid fashion by electrolysis, at 
a works within a few miles of this city. 
At McKeesport tubes are coated on an 
immense scale, by dipping into melted 
zinc, but the electrolytic method is gain- 
ing a foothold, and we may live to see all 
galvanizing in reality practiced as it is 
spelled. The removing of metallic tin 
from waste tin scrap is also accomplished 
on a large scale by the application of 
similar principles. It is being operated 
at a distance from Pittsburgh, but your 
open-hearth furnaces use up annually 
thousands of tons of the scrap steel thus 
cleaned and saved for remanufacture 
into useful shape. 

Without having mentioned or described 
more than a fraction of the electrolytic 
methods in actual industrial use, I hope 
that I have made clear the importance 
and extent of this kind of electrochemical 
processes. Assuming this, we will pass 
to the consideration of another entirely 
different and yet important class of appa- 
ratus and processes. 
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II 


Electric arcs and high-tension dis- 
charges through gases are capable of 
producing some chemical compositions 
and decompositions which are very useful 
and profitable to operate. This is a 
branch of electrochemistry which has 
not been as thoroughly studied as some 
others, its phenomena are not as thor- 
oughly under control as electrolysis and 
electrothermal reactions, and its possi- 
bilities are not as thoroughly understood 
or utilized. 


Ozone is being made from air by the 
silent discharge of high-tension electric 
current. The apparatus is so far sim- 
plified as to be made in small units suit- 
able for household use, ready to attach 
to a low-tension alternating current sup- 
ply. The uses for the ozone thus pro- 
duced are particularly for purifying water 
and air. It makes very impure water 
perfectly safe to drink and purifies the 
air of assembly halls and sick rooms, 
acting as an antiseptic. According to all 
appearances, this electrochemical doub- 
ling up of oxygen into ‘a more efficient 
oxidizing form is developing into a simple 
and highly efficient aid to healthy living. 

Nitric acid is an expensive acid made 
from the natural alkaline nitrate salts, 
such as Chili saltpeter. These nitrates 
are the salvation of the agriculturist, 
for they furnish the ground with the 
necessary nitrogen which plants can 
assimilate. The Chili “nitrate kings” 
have gained many millions of dollars, 
even hundreds of millions, in thus supply- 
ing the world’s demand for fertilizer. 
But electrochemistry has another solu- 
tion to this problem, which is rapidly 
rendering every country which adopts it 
independent of the foreign fertilizer. The 
air we breathe contains uncombined 
nitrogen and oxygen gases, which, if com- 
bined and brought into contact with 
water, furnish the exact constituents of 
nitric acid. The way to do this has been 
laboriously worked out, and the electric 
arc is the agent which does it. Air is 
simply blown into the electric arc, where 
it for an instant partakes of the enormous 
temperature, and on leaving the arc is 
cooled as quickly as possible. In the 
arc the combination of nitrogen and 
oxygen is effected to a certain extent, and 
the mixture is cooled so suddenly that 
it does not find time to disunite. The 
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nitrogen oxides thus obtained are drawn 
through water, and this solution of nitric 
acid is run upon soda to produce sodium 
nitrate or on lime to produce calcium 
nitrate, the latter called nitrolime or 
“Norwegian saltpeter.” These salts en- 
tirely replace the South American natural 
salt. 


The materials used in this industry are 
air and lime, and to these is added elec- 
trical energy. Air is universal, lime 
cheap almost everywhere, and electrical 
energy 1s cheapest where water powers 
are most abundant. In Norway water 
power can be developed and electrical 
energy supplied from it at a total cost 
of $4.00 to $8.00 per horse-power year. 
Some other countries can do nearly as 
well. Under these conditions, almost 
every country can afford to make its own 
nitrates and so be independent of other 
countries for the fertilizer needed in 
peace and the gunpowder used in war. 
Norway felicitates itself already on being 
thus independent. Nearly 200,000 h.p. 
is being utilized there by a $15,000,000 
syndicate, and the industry is spreading 
rapidly over Europe. The study of this 
problem, its solution, and the rapid de- 
velopment of this vigorous industry, 1s 
one of the most remarkable chapters in 
the history of recent industrial develop- 
ment. In this accomplishment electro- 
chemistry has signally aided the agn- 
culturist and demonstrably multiplied 
the food supply resources of all civilized 
and highly populated countries. 

Boron is an element which has until 
recently defied the best efforts of chemists 
It is an ele- 
ment which may have important appli- 
cation in the manufacture of a high-class 
special steel—boron steel. Dr. Wein- 
traub, one of our fellow members, has 
recently solved the problem of its pro- 
duction by an adaptation of the “oxygen- 
nitrogen” arc apparatus and utilizing 
the same principle of introducing the 
material into the arc and very rapidly 
cooling the products obtained. We men- 
tion this not because of its great com- 
mercial importance at present, but be- 
cause it shows how the ‘‘arc method” may 
be of wide application in solving other 
dificult chemical problems. It has 
opened before us a new method in chemi- 
cal science, and may give birth to many 
and various new chemical industries. 

(To be continued) 
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SOME SCREW-CUTTING TOOLS 


FRANK H. MAYOH 


PLII 


Cutting screw threads with a die is a 
job which most all mechanics are familiar 
with, and have had more or less trouble 
getting a true thread. 

Although there has been quite a number 
of die stocks designed to pilot and hold 
the die, the accompanying sketches show 
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two styles of die stocks which I believe 
will be new to most readers. 

Fig. 1 shows what might be called a 
jobbers’ complete die stock, as the handle 
has any number of holes desired, drilled 
through it to pilot the die while cutting 
various sizes of threads. Fig. 2 is a 
section of the handle used in this die 
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stock and shows more clearly how it is 
used. For example, say, it is required 
to cut a %6 in. x 24 P.I. thread, the die is 
placed in position, and held in place by 
the screw A, next loosen screws B, Fig. 1, 
and slide the handle through the head 
until the line marked %e in. x 24, Fig. 2, is 
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in line with the end of the head, Fig. 1; 
now tighten the screws B and the die is 
ready for use. When using, the hole C, 
Fig. 1, is slipped over the piece to be 
threaded and acts as a pilot. 

Fig. 3 shows a die stock designed for 
use in a lathe and carries a center hole 
for that purpose. When using, the die 
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CuTegsion Re, for TAPPING 


is held in place by the screw A, the loose 
piece B is in the position shown, the piece 
to be threaded is held by a chuck in the 
lathe, there is an ordinary 60-degree 
pointed center in the lathe tailstock, 
which has been used to support the work 
while turning; now instead of taking 
this tailstock center out and putting a 
pad in, the center hole C in the die stock 
is placed on the pointed center, which 
brings the die in line with the piece to be 
threaded, and the result is a true thread. 
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If it is desired to thread a piece longer 
than the thickness of the die it can be done 
by swinging the loose piece B out of the 
way after the die has been started true 
and it will continue to cut a true thread. 
The two pins D are provided to keep this 
loose piece in the correct location, either 
when centralizing or when the piece has 
been swung out of the way, while the 
stud E is the pivot about which the loose 
piece swings. 

Fig. 4 shows an extension rod for tap- 
ping holes in awkward places, where it is 
impracticable to use a tap wrench. The 
end A is slipped over the square head of 
the tap, and the tap wrench placed on 
the end B, and the hole is tapped as 
usual. 


‘“VOLTITE” A SUCCESS 


A particularly interesting invention 
is that of ‘‘Voltite” by Mr. Arthur T. 
Firth of New Zealand, which in brief 
is a method for the electro-plating of 
one metal on another by frictional 
precipitation. ‘The electro-plating of 
metals has grown rapidly to an industry 
of great importance,” says Mr. Carl 
F. Woods, Secretary of Arthur D. 
Little, Inc., the well-known chemists 
and engineers of Boston, “but up to 
the present time there has been a great 
deal of economic waste, owing to the 
practical difficulties in the way of re- 
placing the _ electro-deposited metal 
which is lost by the friction of constant 
use. A number of attempts have been 
made to solve this problem and several 
patents have been issued, but in most 
instances the coating possible of ap- 
plication to the metal by this process is 
so thin as to be of little value. 

“A recent patent was issued for the 
deposition of nickel and other metals 
by friction which created considerable 
discussion in the electro-metallurgical 
world, but after a series of careful ex- 
periments it was found that the energy 
used in the process was so great in 
proportion to the results that the pro- 
cess possessed more theoretical than 
practical value. 

“The process invented by Mr. 
Firth is electrolytic like other electro- 
plating operations but very much sim- 


plified and it is claimed for the in- 
vention that anyone of ordinary intel- 
ligence can operate the process success- 
fully. The compound itself, water and 
the slight friction used in applying 
it form a voltaic action, the metallic 
powder forming the anode, and the 
article on which it is to be deposited 
the cathode; hydrogen is developed 
which reduces the salt to a metallic 
state upon the article itself. The 
operation is applicable to gold, silver, 
nickel, copper, tin, and brass, and one 
of the most interesting applications 1s 
that of silver direct to steel. Perhaps 
the biggest field for its application lies 
in household use. The constant clean- 
ing of silverware results in the removal 
of the deposited metal, whereas the use 
of ‘Voltite’ is claimed to increase the 
thickness of the metal instead of de- 
creasing it and at the same time to 
preserve the desired appearance of the 
article.’’ 


Mechanical Drawing 
(Continued from page 345) 


in the use of instruments can trace 

another man’s work, but the man with the 

ability to visualize and to put his ideas 

into such shape that they can be under- 

stood by the mechanic is the man who 

reaches the top of this profession. 
(Concluded) 
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A TABLE WITHOUT JOINTS 


In attempting to make furniture, even 
of a simple kind, many boys come to grief 
over the mortise and tenon, housing 
and other joints which have to be en- 
countered if the article is going to stand 
the ordinary wear and tear of everyday 
use. Here, then, is an opportunity for 
making a useful table so designed that, 
while none of the joints mentioned are 
required, it will be neat, strong, lasting 
and serviceable. 

The table is made of plain wood and is 
held together by means of small metal 
brackets, which can be purchased from 
any ironmonger. 

The sizes shown in our sketch are as 
follows: The top is 22 x 17 x 31% in. The 
legs are 271% in. long by 1 in. square (the 
total height of table thus being 28 in.). 
The legs are each set in 21% in. from the 
edge of top, and thus the width over legs 
is 17 x 12in. The shelf is 16144 x 11) in. 
(1% in. less than width over legs), and 
from floor to upper face of shelf is 16 in. 

ese sizes may be varied as required. 
The table may be a little larger or a little 
smaller every way, but the proportion 
here suggested is good. In any case it 
would be unwise to make a much larger 
table on the present lines. 

For the top, the best plan is to buy a 
ready-made drawing-board—a deal one 


age 
~er 


Fig. 1—The Finished Table 


[ Fig. 2—Corner of Shelf 


Fig. 3—Bracket 


with clamped ends; 22x17 in. is a 
standard size. Pieces for the legs may 
also be bought, cut to 2714 in. long, and 
planed to finish 1 in. square. The shelf 
(14 in. thick) is cut at each corner, as 
in Fig. 2, in order to fit against the legs, 
the cut-away part being 34x % in. It 
will thus be seen from Fig. 2 that the edges 
of shelf stand back 14 in. from the face of 
legs. 

Sixteen brackets, as illustrated at 
Fig. 3, are next required, two for each leg 
at the top and two for each at the shelf. 
Ordinary iron angle brackets must not 
be used; they are too ugly for such a 
table. The japanned-black stamped 
metal ones, as shown, should be asked 
for. A size approximately about 4x5 
in. is suitable, and it will probably be 
found that each bracket is provided with 
five or six screw holes. 

The positions of the brackets will easily 
be understood from Fig. 1. They are 


» screwed to the two inner faces of each 


leg, special care being taken that the 
horizontal edges of each set of eight 
brackets are flush. If the shelf is 4% in. 
thick, the top edges of the lower eight 
brackets should be 1514 in. from foot of 
leg. These lower brackets, too, should 
be placed rather towards the inner 
corner of the leg, this because of the shelf 
being set in 14 in., as shown at Fig. 2. 
Of course it is well not to fix all screws 
tightly until the top and shelf are placed 
in position. 

The legs, with their brackets, are then 
placed in position in relation to top and 
shelf, and the latter screwed on. For the 
legs, 84 in. screws may be used, but for 
the top or shelf only 54 in. ones are 
necessary. When it is seen that every- 
thing is square and true, all screws may 
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be driven in tightly. Should the table 
not stand steadily at first, it is easy to 
z a shaving off the end of the faulty 
eg. 

If the table is to be used for a lady’s 
work the top will look best if covered 
with some dark green cloth material. 
If this is done the reader should first 
take the extra precaution to drive four 
124 in. screws through the top into the 
legs, taking care that the screw heads 
are filed off flush. The cloth is then 
stretched over the top, carefully brought 
over the edges, and tacked down under- 
neath. If the shelf is to be similarly 
covered, this should be done before it is 
fixed on. 

If the legs are stained, say walnut, and 
afterwards varnished, the table is one 
that can be used in any room. It is 
-perhaps well to add that the writer is not 
merely describing an idea which has 
occurred to him. He has made several 
tables of the sort and has found them not 
only simple to construct, but of very 
` great service.— Handicrafts for Boys. 


Building a City to Order 

“Not the least interesting thing in 
our trip down the Fraser,” says Frederick 
Foster, writing in February Canada 
Monthly, “is the way some of the new 
British Columbia towns are being con- 
structed ready for a population that 
hasn’t yet arrived, and steel that is 
still some dozens of miles to the east- 
ward. As Ed. and I canoed down the 
Fraser we saw one of these new towns 
in the making; with transit, chain and 
level, a score of engineers were laying 
out the town of Willow River with 
scientific precision. 

“The novelty of seeing a ‘town being 
made to order’ appealed so strongly that 
I sought the Chief Engineer. 

“*You are standing on the corner of 
the two principal streets of the future 
town,’ he told me. ‘The stake on which 
you just knocked the ashes from your 
pipe marks a lot which will be worth 
several thousand dollars a year or so 
from now.’ 

“Then with a blue-print spread before 
us he launched into the subject. 

“‘Here, at the crossing of these two 
streets, is where we are standing,’ he 
explained. ‘Four blocks down this way,’ 
tracing the blue-print with his finger, 


ELECTRICIAN AND MECHANIC 


‘will be the railway station and yards. 
This portion we are now surveying 1s the 
business portion only. When our work 
is finished, the plans must be registered 
at the government office, then the town 
is thrown open to settlement, or a 
better word is occupancy. For town 
building in Western Canada is much 
like skyscraper building in New York— 
everything made ready for the tenants 
to move in. As it is the wish of the rail- 
way company to make this one of the 
leading towns of Central British Colum- 
bia, the completion of our work is being 
looked forward to by merchants, manufac- 
turers, home-builders and investors, who 
are anxious to get in at the beginning.’ 

“Then you think that some day here 
will stand a city?’ I asked. 

“Yes, there are many reasons why a 
city should rise here. There are seven 
billion feet of timber in the immediate 
vicinity waiting to be manufactured into 
lumber. The Willow River is an ideal 
logging stream and the boats on the 
Fraser can distribute the lumber manu- 
factured here throughout central British 
Columbia, while the railway will carry 
it to the prairies. One of the largest 
coal deposits in the world les a short 
way southeast; the Peace River country 
of the unlimited agricultural opportunities 
spreads to the north, and here at our 
door is an unlimited water power sup- 
ply. So there you have it—manufactur- 
ing, mining, agricultural—a combination 
which puts cities on the map.’ ’’—Indus- 
trial Advocate. 


Time Signals from the Arlington, Va., 
Station 

Since the tests of the Arlington, Va., 

station have been completed, that station 

is sending out the time signals twice each 


day. The signals are sent on a 2,500 


meter wave, and are sent at noon and 
10 p.m. Following the evening signal 
is sent a report of derelicts and other in- 
formation useful for navigation. In ad- 
dition to this the baseball scores are sent. 
These time signals are sent Sundays and 
holidays. This latter fact is very im- 
portant, because until this time the coast 
naval stations have not sent the time on 
such days. As this station can be heard 
over the entire Atlantic coast and for a 
long distance at sea, it is proving very 
useful to navigation. 
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thheld. Questions must 
per separate other contents of the letter, and 


of pa 
No attention will be given to questions which do not follow these 


uestions received, it is rarely that a reply can be 
is desired will be answered by mail 
for reply, but is simply to cover cleri 

to get a question satisfactorily answered 


ven in the first issue after 
if fifty cents is enclosed. This 
cal expenses, postage and cost 
varies, we cannot guarantee te 


entails an inordinate amount of research or calculation, a special charge of one dollar or more 


the amount of 


bor required. 


Readers will, in every case, be notified if such a charge 


will not be done unless desired and paid for. 


2015. Transformer. L. L. W., Toronto, Can- 
ada, asks: (1) Will you please tell me through 
Electrician and Mechanic the design of a trans- 
former to operate on a 110 volt, 25 cycle supply 
and in the secondary to give 2, 4, 6, 8, 10 volts? 
es The amount of wire in pounds for same? 

3) Is an iron core as good as anything else? 
Ans.—(1 and2) Your request makes no mention 
of the size of transformer desired, so we cannot 
propose any explicit dimensions. We have 
published several articles on the construction 
of such for use on 60-cycle circuits; and the 
same general directions will hold for 25 cycles, 
except that you need about 25 per cent. greater 
section of the iron and 25 per cent. more turns 
of wire. After you have found out how many 
turns are required for the main winding that 
receives the 110 volts, you can easily determine 
how many turns are required for the other volt- 
ages for they will be directly proportional. This 
estimate, however, does not allow for voltage 
lost in the resistance of the coils, and you would 
need to admit perhaps 10 per cent. leeway. (3) 
Transformers for all purposes, except for certain 
wireless telegraph or kindred applications, 
require an iron core, and this should be well 
laminated as well as free from bolts and rivets. 

2016. Induction Coi. Mr. W. F. M., 
Rochester, N.Y., asks: I have on hand ten 
coils of 35 s.c.c. wire of the following dimensions; 
Width 5-16 in., diameter of hole in center 134 in., 
wound to 2400 turns. I can obtain as many 
as twenty if necessary to make a good coil. I 
would like to wind a primary and make a core 
for same, so that it may be used on either 110 
volts a.c. or 110 volts of batteries. (1) Could 
you please give me an idea of what the primary 
and core should be, also, the insulation for 
same? (2) What would be the spark length 
of this coil with 110 volts a.c.? This coil is 
to be used for X-Ray and wireless purposes. 
(3) What size condenser must I use across 
the interrupter? Ans.—It is quite problematical 
to state what the construction or output of 
the coil should be. So much depends upon 
the details of workmanship and materials that 
with the same weights of wire two constructors 
may meet with quite different results. We 
think you will be disappointed with the operation 
of the coil on alternating currents. In con- 
sequence of the current value following a wave 
form, the rise and decay is so slow as not to 
produce the effect in the secondary that an 
abrupt break of direct current easily accom- 
plishes. We would suggest that you try a 


bundle of fine iron wires about 1 in. in diameter 
in a fiber tube 1-16 in. thick. Over this wind 
two layers of No. 16 wire, then slip on a hard 
rubber or glass tube to fill the space between 
rimary and secondary. Such a winding will 
adapted for 10 to 12 volts direct current, 
and secondary may produce sparks 3 in. to 6 in. 
in length. Across interrupter contacts a con- 
denser should be connected consisting of 100 
sheets of tin-foil about 7x9 in. in size. If 
you desire to use the 110-volt supply, you will 
require finer primary wire, but the only sure 
method will be to try several different windings. 

2017. Selenium. W. F.G., of San Francisco, 
Cal., asks: I would like to get information on 
selenium. (1) Are there any manufacturers 
of selenium in the United States? (2) Please 
give names and addresses also (3) where can I 

uy selenium in wire or ribbon, and are their 
any books on the above subject; please give 
names and publishers. Ans.—(1) Selenium is 
very brittle, and usually is sold in the form of 
pencils, of about the size of caustic soda sticks, 
(2) You can get it from Eimer & Amend, 205- 
211 Third Ave., New York, N.Y. 

2018. Potentiometer Trouble. J. W. H. M., 
Coatesville, Pa., asks: I have not been successful 
in using a potentiometer with my detectors. 
I use perikon. When attempting to use poten- 
tiometer I cannot hear anything. It is wound 
non-inductively and has about 400 ohms resist- 
ance. I use a small flashlight cell. Can you 
give me connections that will work with the 
phones in series with detector. Phones are 
2,000 ohms. Ans.—You are certainly using a 
very poor connection. Remove the phones 
from where they are now and place them in 
series with the variable slider on the potenti- 
ometer and the detector. Entirely remove the 
variable condenser you now have across the 
phones and go directly back to the tuner. You 
already have one stoppage condenser, which 1s 
quite sufficient. 

2019. Armature Winding. B. B. B., Racine, 
Wis., says: Could you tell me where I can get 
information on how to figure the size and amount 
of wire to be used in winding an armature? I 
work on small armatures such as are used in 
vibrators and suction cleaners. For example, 
suppose I know the winding used on a 110-volt 
60-cycle armature and desire to wind a 133-cycle 
or 220-volt 60-cycle machine. How would I 
figure the winding? If you have any books on 
the subject I would be glad to hear from you, 
as I am in a position where this information 
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would be very useful. Ans.—The comparison 
for direct-current cases is not difficult, for the 
number of turns of wire must be directly pro- 
poon to the voltage. For instance, if you 

ad a 110-volt motor and desired to rewind it 
or a similar one for 220 volts, all you would 
have to do is to use the same weight of wire of 
half the cross section, $.e., three numbers finer 
in the wire gauge, thereby getting on twice as 
many turns. Obviously the winding will be 
good for only half as much current. For the 
alternating-current case, the additional factors 
of self-induction and frequency come in, and no 
such simple rules can be given. If you have a 
133-cycle 50-volt fan motor, and desire one for 
operation on a 110-volt 60-cycle circuit, you had 
better purchase a new one, for the old one cannot 
be fitted to operate at all economically. If only 
a matter of voltage is concerned, you can effect 
the change by putting about 25 per cent. to 40 
per cent. more turns on the higher voltage 
machine. You ought also to increase the quan- 
tity of iron, but of course this cannot be done in 
the case of a motor already constructed. We do 
not know any book that will be so helpful for 
such small motors as these few simple directions 
coupled with your own experience. Of course 
in any specific case we may be able to offer 
more helpful suggestions. 

2020. Nib of a Saw. L. X. S., Reno, Nev., 

asks: On the back of an ordinary carpenter’s 
saw, abcut 3 or 4 in. from the end farthest from 
the handle is a kind of little knob. (1) Is it an 
ornament or not? (2) If it has a special use 
what is it? Ans.—If you talk with workmen 
you will get various ingenious explanations of 
the function of this feature, but the following 
extract from Henry Disston & Sons catalog 
seems entirely definite: “The ‘nib’ near the end 
of a hand saw has no practical use whatever; 
it merely serves to break the straight line of the 
back of blade, and is an ornamentation only.” 
- 2021. Electrical Education. J. E. T., Ples- 
sisville, P.Q., Can., asks if we have any books 
that will be helpful to him in becoming an elec- 
trical operator. An electrical sub-station is 
being equipped in his village, to which energy 
at 10,000 volts will be delivered by a power 
company. From this the current is to be dis- 
tributed at about 110 volts pressure. He thinks 
there may be some chance for employment in 
caring for the apparatus. Ans.—You may be 
assured that the proper care of such electrical 
apparatus requires skilled attention, and the 
person entrusted with it will have had consid- 
erable training at the works of the manufac- 
turing company. If the equipment was made 
in Canada, most likely it was from the works 
eitter at Hamilton or Peterborough. If you 
desire to enter such a field of labor, you should 
have a gcod education and familiarity with 
rrachine tools. Then make application for 
employment with some of the large companies. 
After some years in this line, you could obtain 
a good position in some central or sub-station, 
and be sure of continuous employment at good 
wages. There are plenty of helpful books, but 
none that will be a substitute for the practical 
training. 

2022. Electromagnets. W. H. J., Fulton, 
Mo., says: Kindly advise in your department 
as to wiring for striking arrangement for use on 
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direct current 110 volt. I want considerable 
force to stroke and rapidity coupled with ex- 
tended use and small space occupied 6 in. or 8 in. 
Plunger or vibrating hammer, according to which 
is more powerful in striking. Ans.—Possibly 
Underhill’s book on the Electromagnet will be 
helpful, but you must recognize the insulation- 
uncturing power of the counter electromotive 
orce of self-induction exhibited at every break 
of the circuit. ‘‘Discharge’’ resistances, or their 
substitute, must be provided. 


2023. Education as Draughtsman. E.C. S., 
Chicago, Ill., asks: What are the salaries which 
an auto repairer or overhauler receives? I am 
going to graduate from a technical high school 
in June and there have had some mechanical 
drawing. How long does it take to start at the 
bottom and work your way up to be a draughts- 
man? What is the average pay of a common 
draughtsman? Have also had machine and 
electric shop practice. Which trade has the most 
opportunities? Ans.—Quite a number of manu- 
facturing concerns have courses definitely ar- 
ranged for training young men for various 
engineering or administrative positions. A 
high school graduate should be able to take 
a course that will bring him a compensation of 
from 10 to 20 cents per hour, and at the end of 
three years land him in the drafting room. We 
would advise you to write to several of the auto- 
mobile manufacturers in your vicinity or in 
Detroit, enquiring what opportunities they 
could offer. 

2024. Storage Battery. W. W. B., of San 
Francisco, Cal., asks: Please tell me how I can 
charge the storage battery you mention on 

age 189 of the March number by James P. 
Pa Is there any way I can charge it from 
a 110 volt direct current circuit? Ans.—As 
the little battery has a capacity of only about 
4 ampere, you can readily charge it by inserting 
it in the cord circuit of some regular incandes- 
cent lamp. The lamp will burn to less than 
full cand!e-power, but if the lamp is one ordi- 
narily used in some corridor, its diminution in 
light will not be of much consequence. You 
will thereby get the charging for practically 
nothing. Be sure always to connect the same 
terminals, else you will reverse the polarity 
of cell, which ordinarily means loss and possibly 
ruin. 


2025. Photophone. H. C. B., Grantsburg, 
Wis., asks: I desire to make for experimental 
purposes a working model of Bell’s Photophone, 
in which he used transmitter, mirrors, selenium 
cell and lens for transmitting speech by beam 
of light. Will you kindly give me the following 
information: (1) Complete details how to make 
above model. (2) Where could I have such 
a model made or buy one. (3) Where can I 
purchase selenium cells for such use? (Under 
your page “Questions & Answers” in Electrician 
and Mechanic you state a price will be charged 
according to amount of work. Kindly name 
cost of reply as above). Ans.—The only ex- 
planation of this apparatus we can find is given 
in an 1886 edition of “Electricity in the Service 
of Man.” (Perhaps a more modern treatise on 
electricity would include woman in the title.) 
Possibly if you will address the De ent of 
Physics of your State University for informa- 
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tion as to some later description you will be 
successful. We do not find advertisements of 
the parts in any of the scientific catalogs at our 
disposal. 

2026. Dry Cells. J. F., of Paterson, N.J., 
asks: (1) What is the exciting paste in the 
Columbia dry cell? Please tell the proportions. 
(2) How can calcium chromate be made? (3) 
Is there any book on up-to-date makes of dry 
cells, and where can it be obtained? Ans.— 
Different manufacturers have different formulas, 
but these ingredients and proportions are not 
all the factors concerned in the operation of a 
successful battery. The method of assembling 
is of great importance. The preparation for a 
standard make of cells is: Oxide of zinc, by 
weight, 1 part; sal ammoniac, 1 part; plaster 
of Paris, 3 parts; chloride of zinc, 1 part; water, 
2 parts. (2) Calcium chromate can be made 
by dissolving commercial chromium trioxide 
(chromic acid) cautiously in water and neutraliz- 
ing with precipitated chalk or slaked lime. 
This will give an impure substance which would 
do for technical work, but if the pure salt is 
wanted it could be bought quite cheaply. (3) 
We can furnish you with a book on the subject 
by Norman H. Schneider for 25 cents. 

2027. Rectifiers—Transformers—Arc Lamps, 
A. F. D., Whitman, Mass., asks: (1) Will you 
kindly explain to me the theory of the mercury 
arc rectifier. (2) The difference between a 
core type and shell type transformer. (3) Why 
is it that although they are all in series, that 
street lights, when broken or unscrewed from 
the base, do not break the circuit and put out 
the other lights? Ans.—(1) The complete 
theory is rather abstruse, and perhaps you are 
not asking for more than a popular description. 
Whatever be the theory, the mercury vapor 
possesses the peculiar property of permitting 
current to flow through it in one direction only. 
In other words, the vapor acts like a check-valve, 
permitting passage in one direction and not in 
the other. At one instant an impulse drives 
current in at one upper terminal and out of the 
bottom one, where the pool of liquid mercury 
is located. At the next instant the current being 
in the opposite direction, comes in at the other 
terminal, and also passes out at the bottom. 
The action is as if the pool were bombarded 
with current first from one electrode then the 
other. In order to tide over the instant when 
there is current passing in neither direction, 
there is a “sustaining” coil inserted in the direct- 
current circuit. In this circuit, the current is 
not entirely uniform, but is noticeably pulsating. 
(2) In the core type, illustrated by the familiar 
appearance of an electromagnet, the wire is 
mostly on the outside, and when you look at 
such a one, you see mostly wire. In this con- 
struction, the magnetic circuit is rather long, 
and subject to a certain amount of magnetic 
leakage, but the wire being on the exterior, has 
a good chance to keep cool. In the shell type, 
the wire is largely buried in the mass of sheet 
iron, and while giving much better magnetic 
conditions, shields the iron from the desired 
circulating air currents. The latest types of 
transformers gotten out by several of the manu- 
facturing companies are attempts to utilize the 
good qualities of both constructions, the style 
made by the General Electric Company being 
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denoted as the ‘Improved Type H.” (3) Back 
of the ordinary sorew portion of the lamp socket 
is another socket of the “pull” sort, between the 
two prongs of which is ordinarily an insulating 
bit of thin paper. When rupture of the circuit 
takes place, due to the breaking of a lamp fila- 
ment, the sudden rise of voltage punctures this 
film and permits the prongs to come together. 
The act ot withdrawing the whole socket permits 
the two strips with which the prongs make 
contact to come together, so the circuit is even 
then not broken. A new lamp is screwed into 
the socket, a fresh bit of paper placed between 
the prongs, and the new lamp readily and safely 
inserted ın the circuit. 

2028. Magneto. E. H. A., Sulphur Springs, 
Tex., says, or writes: I have a four-magnet, 
telephone-ringing magneto, practically new. 
(1) How should I wind a transformer to give 
from 50 to 75 volts from this little machine? 
(2) Should a three-prong armature motor, to be 
run on dry cells, have a three- or six-section com- 
mutator? (3) What effect does the size of the 
wire on field and armature windings of a small 
battery motor have? Ans.—(1) Such a machine 
when driven at an ordinary speed by means of 
the hand crank eee gives about 75 volts, 
so you do not need to introduce a transformer. 
Please recognize that these machines are not 
adapted for continuous working, for the bearings 
are altogether too inadequate to give acceptable 
results for other applications. Then, too, the 
armature core is not always laminated, hence 
continuous use would result in considerable 
heat. (2) Three segments are all that this- 
sort of winding permits. (3) The finer the 
wire, the slower the motor will rotate when 
operated at a certain voltage, or for the same 
speed, the higher voltage will the motor with- 
stand. Of course, you will recognize that the 
finer the wire the smaller will be the permissible 
current, so for securing a given amount of work 
with a certain definite current, the voltage must 
be made sufficiently high. 

2029. Generator Winding. H. D. P., of 
Watson, Ind., asks: I have a generator of the 
following dimensions which I wish to wind com- 
pound to give 7 volts. (1) What size and how 
much wire must be used? (2) Must it be double 
cotton-covered? (3) How many amperes will 
it give? Two poles 134 in. x 24 in., length 1in., 
may be wound to a depth of 3% in. Armature 
smooth-faced drum type 2} in. long, 134 in. 
diameter; commutator 11 segments. Ans.— 
In the absence of a sketch that would give suffi- 
cient dimensions for basing a calculation, we 
can only give a rough guess. Let armature 
have two layers of No. 20 wire—one layer for 
each half-winding. This even total number 
permits easily placed coils. If, however, you 
are familiar with such work, you may with good 
advantage place on three layers, but the odd 
number requires some skill. For the series 
portion of field winding, use one layer on each 
core of No. 16 wire, and fill the remainder of the 
space with No. 23. 

2030. Electromagnet. E. E., Oakland, Cal., 
asks: Can you tell me how to make a magnet 
to operate a brake something like the sort used 
on the Otis elevator, to pull only one way, and 
about a 6 in. to work on 220 volts direct current. 
Ans.—Before we could propose anything definite 
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we would require more explicit specifications. 
Perhaps you will find Underhill’s book on the 
“‘Electromagnet” of considerable value. 

2031. Motor Winding. E. M., Cincinnati, 
O., asks for information as to correct sizes of 
wire for winding motor for operating a model 
electric car that fits a 7 in. gauge track. Field 
magnet is of cast iron, in one piece, one coil only 
being used. Armature core is laminated, 2 in. 
in diameter and 2 in. long, with 12 round holes, 
each 9-32 in. in diameter. Speeds between 
1,200 and 2,000 revolutions per minute are 
desired, and the winding should be adapted 
for about 3.5 amperes at a pressure of 25 to 
30 volts. Ans.—Explicit dimensions for the 
field magnet were not supplied, and in the design 
of a dynamo most of the calculations are based 
on that part of the machine. In consequence 
of the railway application, you should adopt a 
series winding, and the armature can have No. 21 
wire and the field No. 18—all you can get on. 
Your suggestion that you prefer a wave winding 
is rather inappropriate, for this designation 
refers to windings for multipolar field magnets. 
In case of atwo-pole field magnet you have no 
choice, and the winding is just as much “lap” 
as it is “wave.” 

2032. Induction Motor. W. D. S., Waterloo, 
Ia., asks: Enclosed you will find 15 cents for 
which please send me your March, 1913, back 
number, as I am very anxious to get Part I on 
“Induction Motors,” as I consider it is the 
best treatise on that subject I have seen in some 
time. There is one part I wish you would 
explain in a letter to me, and that is the working 
of the ring on a single split phase-motor. The 
ring is attached to the rotor, opening and closing 
the aux. circuit. I do not know what ails mine; 
it will not start alone. I also have a flaming 
arc (no name on it), but madein Germany, which 
persists in feeding the carbon clear to the end 
and will not burn. Can you explain that to 
me, too? Ans.—From your description of the 
motor we should judge it was one of the Westing- 
house Company’s make, following the ‘‘Heyland”’ 
principle. If there is a name plate on it you 
will surely learn the identity of the maker, and 
then can do no better than to write to head- 
quarters for information. If you have access 
to Electrical World for several years back, you 
should be able to locate the particular make of 
arc lamp from comparison with the various 
illustrations. If you succeed in this, it is a 
simple matter to write to the New York repre- 
sentative. 

2033. Connections for a Radio Station. 
G. A. S., Laurium, Mich., asks: I would like 
to know (1) the best way to connect a wireless 
set, both transmitting and receiving. I have an 
electrolytic detector; fixed condenser; one 1,000 
ohm Murdock receiver, and a 3-slide tuner. The 
transmitting set is composed of a spark gap; 
a 1 in. spark coil and vibrator; a helix, two pint 
Leyden jars; dry batteries 8 (or more if needed): 
a telegraph key. Aerial about 35 ft. high and 
65 ft. long (4 wire), seven-strand No. 21 copper 
wire, also a D.P.D.T. switch. (2) How far 
ought I tosend and receive? I live about 3 miles 
from lake. See diagram on next sheet. (3) 
What is the formula for putting in Leyden jars? 
Ans.—(1) Connect aerial and ground to middle 
points of the D.P.D.T. switch. Across one 
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side of the switch connect end and one slider of 
the tuning coil. Connect one of the other sliders 
to one side of the condenser, and from the other 
side of the condenser go to the detector, and 
from the detector go to the remaining slider on 
the .coil. The phones go directly across the 
condenser. On the other side of the switch 
connect the bottom of the helix and one clip 
going to a point near the top of the helix. Put 
the Leyden jars in parallel and directly across 
the spark coil. Also from one side of the Leyden 
jars go to the spark gap and from the other side 
of the spark gap connect to a clip on the helix. 
Connect the other side of the Leyden jars to the 
third clip on the helix. (2) We can positively 
give you no authentic data on the subject. (3) 
The total capacity is equal to the sum of the 
separate capacities of the jars. 

2034. Wavemeter Inductance. F. W. L., 
New York City, asks: I am constructing a wave- 
meter and wish to know the inductance in centi- 
meters of the following coil to be used in con- 
junction with a Blitzen variable condenser; ten 
turns of No. 18 d.c.c. annunciator wire, wound 
on coil 6 in diameter. I have tried to figure 
it out according to the formula, but was unable 
to do so. Please advise as soon as possible the 
charges of this calculation and the desired pay- 
ment will be sent. Ans.—You have not given 
us enough data to calculate the inductance of 
your coil. We have assumed that it has been 
wound in the form of a single layer solenoid. 
In that case the inductance would be 28,000 
centimeters. Since you are to use this with a 
wavemeter, you should have your wavemeter 
calibrated or your inductance measured. The 
Bureau of Standards will measure your induct- 
ance for a small sum. If you are near an elec- 
trical laboratory, one of the assistants would 
probably measure it for you for a small charge. 

2035. Spark Coil. F. H. R., Cleveland, 0. 
asks: (1) Are the data for a 3% in. spark coil in 
Volume 23, page 213 of the Electrician and 
Mechanic correct? I have started to make a 
1 in. coil and it is much smaller than the one 
detailed above. (2) Will you please give me 
the formula for resilvering mirrors? Ans.— 
The construction of spark coils is a very uncer- 
tain thing, and what one maker considers good 
another might completely reject. The data 
you refer to appear to be nearer a 2 in. coil 
rather than a 14 in. Perhaps a mistake was 
made in reading or setting up the title. If you 
have the data for a certain size of coil and have 
reason to believe that the data are correct do not 
be disturbed because another person gives 
different data for the same thing. (2) Unless 
you have a laboratory where you can work, it 
1s very hard to do good work in silvering mirrors. 
You will find that the “reduction,” which is the 
so-called cold process, to be the most convenient. 
In volume XVI of the Encyclopedia Britannica 
you will find a complete description of this 
process. There are several other processes 
given there also, but you will find the one sug- 
gested to give the best results in the hands of 
an amateur. Do not neglect to remove all 
grease and other dirt from the glass by means 
of alcohol before applying the Solution. 

2036. Tesla Coil. F. P., Hingham, Mass., 
asks: (1) Please describe a satisfactory pro- 
tective device for a Blitzen M k.w. Ske A 
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If a condenser is used please tell number of sheets 
of tin-foil, etc. (2) Please describe a Tesla coil 
to use with above transformer, and what would 
voltage be of the Tesla coil? (3) Would a 
shock from the Tesla coil endanger the receiver's 
life? Ans.—(1) Connect two 2 m.f.' telephone 
condensers in series directly across the line sup- 
plying your transformer. Ground the middle 
point of this pair of condensers and place a small 
spark gap across the terminals of each. These 
spark gaps should be set at Me in. It would 
be far cheaper to buy the condensers than to 
makethem. Such condensers if kept small, such 
as telephone condensers, would contain about 
1,000 sheets of tin-foil each. These condensers 
can be purchased for about $1.50 each. The 
makers of your Blitzen transformer will furnish 
ou with a complete protective device including 
fine fuses for $5.00. (2) See article in the May, 
1913, Electrician and Mechanic. (3) No. 
2037. Storage Batteries. C. V. E., Diver- 
non, Ill., says: I have a storage battery of 16 
cells, 4 negative plates, 3 positive plates per cell» 
120 ampere-hours capacity. The negative plates 
are Faure process, and the positive plates are 
Planté process. This battery was in use about 
18 months, and plates were taken out of acid 
partly charged and boxed up after being washed. 
After being idle for eight months the battery was 
reassembled. The negative lates had sulphated 
badly in spots, and some of the positive plates 
had a sprinkling of sulphate, while some appeared 
all right. I have kept specific gravity down to 
1.210 by drawing off acid and adding distilled 
water. I have been working this battery for 
about three months and have attempted to 
remove sulphate by giving repeated overcharges 
and keeping specific gravity down, but have 
only partly succeeded. I am not able to get 
over 40 ampere-hours out of battery. The 
active material in the negative plates seems too 
hard. How can I remove this sulphate and 
increase capacity? Ans.—It is commonly ac- 
cepted that plates that are badly sulphated, 
especially if the sulphate is between the paste 
and the grid, are ruined, and that the cost of 
removing is more than that for new plates. Of 
the two methods ordinarily adopted for trying 
to remove the sulphate, you have evidently 
iven one a thorough trial but without success. 
he other consists in temporarily reversing the 
battery. When discharged to a low degree, 
run out what little charge remains, and im- 
mediately begin charging in the reverse direction, 
whereby the negatives will be somewhat changed 
into positives, and as peroxide of lead is porous, 
this condition will be introduced into the “‘petri- 
fied” negatives. Use only a slow charging rate, 
else the outer plates will buckle. Even if they 
are somewhat distorted by the process, you can 
easily straighten them by pressing them between 
boards. A third method which has been recom- 
mended, but not yet demonstrated by us, is to 
remove the entire sets of plates from the acid 
solution, wash them and then assemble them in 
a weak solution of caustic soda, say of about 
5 percent. strength. Charge them at a slow rate. 
When the whiteness has disappeared, remove 
plates from the caustic solution, wash thoroughly, 
and transfer to the regular electrolyte. Perhaps 
you might try the process on a sample cell. If 
you do, please let us know the results. 
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2038. Motor Winding. O. W., Hartland, 
Me., sends a sketch showing a 7-prong rotor 
for a 4-pole motor, and asks for data for the 
winding. The rotor is 44 in. in diameter, and 
1 in. long, axially; 15 volts are desired. Ans.— 
This is the most unusual design we ever saw, 
and we confess ignorance as how to proceed with 
it. Perhaps you have made some error in the 
sketch or the designer was not acquainted with 
the essentials of aynamo design. You did not 
state whether the rotor was laminated or if it 
was of solid iron. In case the latter supposition 
is true, there is no doubt that the structure is 
some crudity that can well be thrown into the 
sie heap. Our magazine has regularly sup- 
plied designs for making dynamos of high order 
and economical working, and you do not need 
to content yourself with anything poorer. 

2039. Length of Sidereal Year. F. F., Brook- 
lyn, N.Y., desires to know the exact time re- 
quired for the earth to make a complete revolu- 
tion around the sun, and also desires to know 
the exact position of the earth in relation to the 
sun and the fixed stars as viewed from a point 
above the North Pole. Ans.—The length of the 
year varies slightly in accordance with the fixed 
point which is taken as reference. The tropical 
year, #.e., from equinox to equinox, is 365.2421988 
days. The sidereal year, or the absolute revolu- 
tion, is 365.2563604 days. The anomalistic 
year, from perihelion to perihelion, is 365.2596413 
days. It 1s probable that the second value is 
the one which you would desire for your calcu- 
lations, and you can probably make these more 
easily with the length of the year expressed as a 
decimal fraction than if it were reduced to hours, 
minutes and seconds. In regard to the position 
of the earth in relation to the sun—the diagram 
you have sent does not show the actual state of 
facts, because the earth’s axis is not perpendicu- 
lar to its path around the sun, but inclined to 
it at an angle which is diminished annually by 
about % second of arc. The exact expression 
for the obliquity of the ecliptic is 23 degrees, 
27 minutes, 8.26 seconds —0.4684 seconds 
(t — 1900). In this expression “‘t’”’ represents 
the date expressed in years and decimal fractions. 
For instance, April 1, 1913 would be approxi- 
mately 1913.25, though three months is not 
exactly a quarter of a year. This obliquity of 
the ecliptic is what causes our seasons, and the 
North Pole of the earth is nearest to the sun at 
the summer solstice, which in 1913 is June 21st 
at 8.01 p.m., Washington mean time. So far as 
the position of the earth in regard to the fixed 
stars is concerned, the solar system occupies 
a position which may roughly be regarded as 
the center of an infinite number of stars fairly 
regularly distributed in every direction. The 
sun and its accompanying planets are moving 
rapidly through space in a direction of which 
you may find information in any standard 
text-book of astronomy. 

2040. Voltmeter. A. F., Union Hill, N.J., 
says: (1) Will you kindly tell me how much 
resistance a d’Arsonval type voltmeter switch- 
board size requires outside instrument to give 
a reading up to 125 volts? (2) What size wire 
to use and should winding be non-inductive? 
(3) What kind of metal and what size to use 
for the shunt in ammeter, same type, center zero, 
to give a scale reading to 30 amperes each way, 
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Ans.— (1) We cannot give you any information 
without knowing more about the meter. The 
resistance of the meter and the volts necessary 
for full scale deflection must be known. If you 
have an instrument that you want to calibrate 
for a definite voltage, the best way to do is to 
try it out experimentally. For direct currents 
it is not necessary, but preferable, to have the 
winding non-inductive. (2) The wire would 
be about No. 34 copper. (3) The same applies 
to the ammeter; we must know the resistance of 
the instrument. The shunt should be of a 
metal that has a small change of resistance with 
temperature changes. There are various metals 
on the market for such purposes. If you have 
a standard instrument you can probably obtain 
the information you desire by writing to the 
makers. Be sure to send them the number of 
the instrument. 

2041. Electromagnet. W. G., Klondyke, 
Can., asks: How can Í construct an electromagnet 
to lift (for about a minute) 100 lbs. What 
weight of iron and what size and weight of copper 
wire are necessary? I can use 110 volts from 
the mains or any number of bichromate cells of 
large size which may be required. Can A.C. 
be used? Ans.—The problem cannot be solved 
without further specifications. The shape of 
the thing to be lifted must be stated, and also 
the space, if any, between the magnet and the 
other part. That is, what is the length of the 
air-gap? 100 Ibs. is not a large amount for a 
magnet to “hold,” but to start a weight when 
actual separation exists is quite another matter. 
Perhaps you will find helpful ideas and data in 
Underhill’s book entitled ‘‘The Electromagnet.” 

2042. Kick-backs. E. H. S., Columbus, O., 
asks: I would be pleased to know if there are 
any on the market or whether it is possible to 
make a kick-back preventer that is absolutely 
reliable every time. What causes a kick-back? 
The power company claims that changing 
length of service wires on their system would 
cause it. Please give information if possible 
that will be satisfactory to the power company, 
as the success of the Club depends on putting 
in a transmitting outfit. Ans.—The Clapp- 
Eastham Co., Cambridge, Mass., supply a very 
effective protective device for kick-backs at a 
cost of $5.00. Since the success of your club 
depends on such a device we would advise you 
to write to them at once. It is possible that 
=- changing the length of the service wires would 
cause or prevent breakdowns, as such surges 
caused by the induced potentials are dependent 
on the length of the line. 

2043. Motor Construction. G. E. M., De- 
troit, Mich., asks: I have built a motor as de- 
scribed in your September, 1911, issue. It has 
not the speed I think it should have. It also 
has very small power. I have carried out direc- 
tions in every detail, but have designed a case 
for it. I have connected the windings in groups 
of six coils and reversed the current in alternate 
groups so that in opposite groups the current 
runs the same way. With these connections it 
hummed, but stood absolutely still. I have 
tested the coils with a compass and battery and 
they are all connected O.K. By these connec- 
tions it should run 1,800 or about 1,750 per 
minute, but it does not run at all. It heats up 
considerably, so I have come to the conclusion 
that the coils are not properly designed. I am 
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utterly discouraged with the outcome of my 
work. The mechanical part is all right, but the 
wiring or coils is absolutely rotten. Why, that 
motor hasn’t as much power as a \ h.p., let 
alone % h.p., as was stated in article. I am 
building this motor at Central High School, and 
intended using it to run a lathe we are ing, 
but it would not run a sewing machine as it is. 
The starting coil described to go with it does not 
start it any better than you can by hand. It 
will not start it from a stand-still. I would like 
to hear from you as soon as possible so I can 
repair it before school closes this June. I would 
like a diagram of connections for these coils or a 
diagram of a new set giving number of turns and 
placement of coils to produce about 1,800 revo- 
lutions per minute. I also would like a drawing 
and description of a good starting coil or device. 
Ans.—Several of our readers have become con- 
fused in the construction of this motor, and we 
confess the diagrams were by no means clear. 
We advise you to rewind it, using ‘‘concentric”’ 
rather than ‘‘formed’’ coils. Such follow the 
famous ‘‘Heyland”’ motor, and if you can find 
some description of it you will be helped. As for 
a diagram you can most advantageously make 
it yourself. Number the slots consecutively 
from 1 to 24. Draw a coil occupying slots 1 
and 6, but passing just outside of the interveni 
slots. Make a similar one between slots 7 an 
12; also 13 and 18; finally 19 and 24. Then 
use No. 18 d.c.c. wire, pieces of curved }4 in. 
board being clamped over the intervening slots 
so as to prevent the wires from interfering with 
them. Wind the coils all alike, getting in as 
many turns as possible, and after winding them, 
bind cotton, not rubber, tape around them. 
Now wind a coil of the same size of wire in slots 
3 and 4, and without cutting the wire continue 
it into slots 2 and 5. Wind similar coils in slots 
9 and 10; 8 and 11. Similarly wind 15-16 and 
14-17; finally, 21-22 and 20-23. Tape these 
groups. The four single coils first wound are 
the ‘‘starting,’’ the rest the “running.” Now 
in the former, connect the inner ends of coils 
1 and 2, then the outer ends of coils 2 and 3, then 
inner ends of coils 3 and 4, finally leaving outer 
ends of 1 and 4 to be led to the binding-posts. 
Similarly, with the running coils, connect inner 
ends of groups 1 and 2, then outer ends of 2 and 
3, inner of 3 and 4, with outer of 1 and 4 led to 
other binding-posts. Proof of the proper se- 
quence of poles can be made with a direct cur- 
rent, and if this test is correct, the motor should 
run when using either winding alone, a start 
being, however, needed by hand, and only about 
half as much voltage used upon the starting 
winding as upon the running. After you have 
demonstrated this, you can put an extra in- 
ductance in the running winding, thereby in- 
creasing its already considerable lag in current, 
and putting ohmic resistance in the starting 
winding, thereby reducing its already less lag, 
whereby sufficient difference of phases may be 
secured to make the motor self-starting. How- 
ever, this condition may not be realized unless 
in the construction of the rotor the rods have 
been given a considerable twist with reference 
to the shaft, so as to prevent “locking” between 
stator and rotor teeth. After you have passed 
this experimental stage, we can advise you as 
to suitable permanent values to give the react- 
ance-resistance. 
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tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, they 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many erect contained in the Electrical crores gg See niet are as 
follows: Electricity and agnetism; Electrodynamics; Electrical esistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrical 
Measurements; Dynamos and Dynamo Design; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Tanemon: Line Construction; Switchboards; Power 
Transformation and Measurement; Storage Batteries; Incandescent Ligh ° 
Lighting; Interior C; Modern Electric Lighting Devices; Electric Signs; lectrie 
Heating; Elements of Telegraph perang; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto- 
Switchboards; Electric-Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiple-U nit Systemc; Efficiency Tests; Energy 
Regulation; Central Energy Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; Beil Toll and Testing 
Circuits; Exchange Wiring; Telephone 


Cables, etc. a t aie SANA NEU TSAO SS EES 
. TheElectricalLibrarycon- ¢ International Textbook Co. 
tains 17 volumes durably and > 
handsomely bound in three- , Box 930, SCRANTON, PA. 
fourths red morocco. Each e¢ Please send, without further obligation to me, toM 
a Qa: > a: è particulars in regard to your Library ot Tech- 

volume is 6X9 inches in size. ò nology, with special reterence to the 
They may be purchased in sets , —— = 
of five or more volumes. Ifyou e» 
wish to know more about the $ Name 
most practical electrical library , 
in the world, ¢ St. and No. 

Send the coupon NOW. ha 


(my 


0 SS a 


eeeeeeeeeee ee eo 


Cary _____ uata___f 


xii ELECTRICIAN AND MECHANIC 


BOOK REVIEWS 


avs eas in Applied Electricity. By C. G. Lamb, 
M.A., B.Sc., A.M.I.E.E. bridge, at the 

University Press, 1912. New York, G. P. 

Putnam’s Sons. Price, 70 cents net. 

This is an excellent collection of problems in 
the mathematics of electricity taken from ex- 
amination papers set to students in Cambridge 
University, in electrical and mechanical sciences. 
They are arranged in the form of thirty examina- 
tion papers, each of eight questions, arranged 
in order of gradually increasing difficulty. Both 
electrical students and teachers will find this 
ar of problems of great value in practical 
study. 


Practical Geometry and Graphics. A text-book 
for students in technical and trade schools, 
evening classes, and for engineers, artisans, 
draughtsmen, architects, builders, surveyors, 
etc. By Edw. L. Bates and Frederick Charles- 
worth. Contains a large number of practical 
exercises and answers, and about 600 illus- 
trations. New York, 1912, D. Van Nostrand 
Co. Price, $2.00 net. 

This book covers in a simple and practical 
manner the essentials of practical geometry and 
graphic, and is especially strong in its applica- 
tion of the principles of these mathematical 
sciences to the solution of problems often met 
in practical work. The book covers material 
which is intended for a two or three years’ course 
of instruction, according to the capacity of 
the student; and the treatment 1s such that the 
pupil who is away from his teacher will be able 

y himself to get full benefit from the book. 

The instruction on plane geometry includes a 
good deal of mensuration and calculations relat- 
ing to this extremely practical application of 
this science, and other chapters of practical 
treatment, especially on conic sections, much 
in excess of what is usually found in books on 
practical geometry. The chapters on graphics 
and descriptive geometry are also of the most 
practical nature; and while they go to the bot- 
tom of the pure mathematics, yet the applica- 
oe are carefully worked out, and very com- 
plete. 


American Telegraph Practice. A complete tech- ` 


nical course in modern telegraphy, including 

simultaneous telegraphy and telephony. By 

Donald McNicol. New York, 1913, McGraw- 

Hill Book Co. Price, $4.00 net. 

This beautifully printed volume of over 500 
pages is a complete text-book to the modern 
practice of telegraphy in the United States, 
including all its applications and ramifications. 
There is no portion of the technical part of the 
subject which is not thoroughly covered in the 
most modern method, and a great deal of impor- 
tance is attached to the chapter on simultaneous 
use of telegraph wires for telephone purposes, or 
vice versa, a feature of practical application of 
telegraphy and telephony which is bound to be 
of increasing practical importance in this coun- 
try. The information is wholly up-to-date, and 
the practical accuracy of the work is vouched 
for by the fact that much of the information 
has come from the commercial telegraph com- 
panies and the large railroad telegraph systems. 


Steel. Its selection, annealing, hardening and 
tempering. This work was formerly known 
as ey panies ai Worker.” It is the 
standard work on hardening, tempering and 
annealing steel of all kinds, being compre- 
hensive and giving specific instructions as 
well as illustrations of the methods of harden- 
ing a large number of tools. All kinds of 
annealing muffle furnaces, blast ovens, open 
flames and the use of the lead and cyanide 
baths are fully described. Case hardening 
and pack hardening are treated in a compre- 
hensive manner. A practical book for the 
machinist, tool maker, blacksmith, tool hard- 
ener or superintendent. By E. R. Markham. 
4th edition. Fully illustrated. New York, 
1913, The Norman W. Henley Publishing Co. 
Price, $2.50. 

This new edition of a well-known book has 
been reser Sieh revised, especially to cover the 
treatment of the various alloyed steels so much 
used at the present time in the manufacture of 
automobiles, gas engines and other modern 
apparatus. hile many of the methods of 
handling these alloyed steels are held secret by 
the manufacturers, enough has been discovered 
about them to enable a valuable and thorough 
treatment of the subject in this book. 


Practical Handbook of Gas, Oŭ and Steam En- 
gines. Stationary, Marine, Traction Gas 
Burners, Oil Burners, etc. Farm, Traction, 
Automobile, Locomotive. A simple, practical 
and comprehensive book on the construction, 
operation and repair of all kinds of engines. 
Dealing with the various parts in detail, and 
the various types of engines, and also the use 
of different kinds of fuel. By John B. Rath- 
bun. Chicago, 1913, Charles C. Thompson 
Co. Price: leather, $1.50; cloth, $1.00. 
This very excellent and well-printed treatise 

fully lives up to the description contained on 

the title page, and is a complete and thorough 
handbook to the use of all kinds of engines in 
use at the present day. 


NOTE 


Mr. L. T. Hill, of Brookline, Mass., was the 
first amateur arrested under the ‘‘New Wireless 
Laws” in the New England District. 

Radio Inspector H. C. Gawler filed a com- 
plaint with Commissioner Hayes, Department | 
of Justice, Boston, Mass., wherein he stated 
Mr. Hill was operating an unlicensed radio 
station, and further complained Mr. Hill was 
not licensed as an operator of any radio station. 
Mr. Hill was requested to call at the Commis- 
sioner’s office to answer the complaint and did 
so. He pleaded innocence of any intent to 
interfere, and was released on his personal bond 
to appear for a hearing before Commissioner 
Hayes on the 18th instant. 

Mr. Hill is a student at Massachusetts Insti- 
tute of Technology and readily convinced every 
one concerned there was no deliberate intent 
to interfere with governmental or commercial 
radio work. Therefore, Commissioner Hayes 
concluded the publicity in connection with the 
case, together with the inconvenience, etc., had 
been ample punishment and discharged Mr. Hill. 

H. C. GAWLER, 
Radio Inspector. 


ELECTRICIAN AND MECHANIC = ” ii 


Edited by If You Want to Make Anything 
PAUL N. HASLUCK Consult These Volumes 
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Electrical Engineer iad MECH HECH ECHAN > Shop Mechanic 


For the Handy Man 


For the Searcher 
About the House 


After Scientific Knowledge ° 
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For the Bay Who ng E ; For Every Man ` | 
Likes to Make Things with a Hobby 
| 


VERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 
priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body. The a 

boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
i send you the set for examination before you purchase. 


This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 


Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don't keep the books, the 
set is returnable AT OUR EXPENSE, and we will refund yyer 91-00, pips any isit iggen aero ERIE i = 
bd s an authoritative work, well printed and handsomely bound in five volumes. ritten 
j Cassell S Cyclopaedia of Mechanies by a staff of skilful and talented mechanical and technical writers, under the direct 
editorship of Paul N. Hasluck, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five volumes number 1760 pages in all; each | 
f volume measuring 744x104 inches; strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 
h Pr ti ] Mechanie The practical mechanic will find in this work thousands of articles such as: Spindle molder for 
For L e ac ca treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; tail vice for wood-worker’s 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils; 
spacing dynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 
metals for a high finish; calculating weight of rolled metal, etc., etc. 
G r | Subject-Headin S which indicate the exceptional range and comprehensiveness of the 
Some ene a g work include: Acetylene — Acids—Alabaster—Alloys— Barometers 
! —Boat Building—Bookbinding—Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach- 
| building—Concrete—Cycles—Drawing Instruments — Dyeing — Electricity—Embossing — Enameling—Engineering 
i — Engraving —Entomology— Etching — Explosives — Filters and Filtering — Fireproofing — Floors — Furnaces— 
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221 Columbus Ave. | 
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| Gas—Gauges — Gilding — Glass — Granite — Guns and Firearms—Heating-Apparatus—llluminating—Inlaying herewith $1.00 for which 
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cating—Machinery—Marble—Metal Working—Metals and Metallurgy—Modelling — Motors—Moulding paid, for free examination, one 
Machines — Paints — Paper — Paving — Photography — Pipes — Plaster—Plumbing—Pottery— Poultry complete set of Cassell's Cyclopædia 
Appliances — Presses — Printing — Pumps = Refining -- Refrigeration — Roofing—Ropes—Sand— of Mechanics, in five volumes. It is 
Sanitation — Saws — Screws — Surveying— sign Wr iting — Soaps —Solder—Staircasing—Stone ee understood that I may examine the work 
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| — Veneering—W ater— W ireworking-—W oodworking. 
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Examine This Great Set of We want you to see this famous five volume work, for we I agree to notify you and hold subject to your 


order. 1f I keepit, I agree to pay you $1.00 within 
five days and the balance of $16.00 in instalments of $2.00 
per month until paid. Itis further understood that you 
will refund the dollar paid if 1 decide not to keep the books, 


A know that you will be pleased with its binding, paper and 
Books at OUR Expense printing, and the wonderful fund of information it con- 

tains. We want you to examine it thoroughly, for we know you will be quickly im- 
pres ‘ed with its practical value. The price of this complete work in five volumes as 


sacribed, is $18.00. Just maii us the coupon opposite with $1.00 and you 
above Ove tho set, carriage paid. Examine it five days. If at the end of that 


time you do not want it, notify us and hold subject to our order, and we agree NAME...ssccercsccecereoccssccccseccccees Pe ee a me ee < oer 
to return the dollar you have sent us. If you keep the books, pay us $1.00 : 
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PRACTICAL 


Practical Dynamo and Motor Construction. 
A handbook of Constructive Details and Workshop 
Methods, used in Building Small Machines. By 
ALFRED W. MARSHALL. Contents of Chapters: 
1, Field Magnets. 2. Winding Field Magnets. 3. 
Drum Armature Building. 4. Ring Armature Build- 
ing. 5. How to Wind Armatures. General Notes. 
Siemens or H Armatures. Polar Armatures. 6. How 
to Wind Armatures (continued). Drum and Ring 
Armatures, Binding Wires and Repairs. 7. Commu- 
tator Making. 8. Brush Gears. 9. Mechanical Details 
of Dynamos and Motors. 10. Terminals and Connec- 
tions. 131 pages, 133 illustrations. 

Alternate Current Machinery, by Gisbert 
Kapp, Assoc. M. Inst., C. E. 

ractical Dynamo Building for Amateurs. 
How to wind for any Output. By Frederick Walker. 
Fully Illustrated. 

Induction Coils. How Made and How Used. 
Eleventh American Edition. 

Dynamic KFlectricity, by John Hopkinson, J. A. 
Shoolbred, and R. E. Day. 

Dynamo-Electric Machines. 
in, by Prof. Sylvanus P. Thompson. A supplement 
to “ Dynamo-Electric Machinery.” 

Dynamo-Electric Machinery, by S. P. Taom 
son, with an introduction by F. L. Pope. Third edi- 
tion, revised. 

The Measurement of Electrico Currents. 
Electrical Measuring Instruments, by James Swin- 
burne. Meters for Electrical Energy, by C. H. Word- 
ingham. _ Edited, with Preface by T. Commerford 
Martin. With folding plate and numerous illustra- 
tions. 

Electro-Magnets, by A. N. Mansfield. 

Eleotrio Light for Country Houses. A practical 
handbook on the erection and running of small installa- 
tions, with particulars of the cost of plant and work- 
ing, By J. . Knight. Fourth edition, revised. 

rivate House Electric Lighting, by F. H. 
TAYLOR, A.M.I.E.E. Describes modern methods in 
wiring and fitting, in onpa chapter on small gener- 
ating plants. 132 pages, illustrations. 

Incandescent Electrio dole, A pace 
description of the Edison system, by L. H. Latimer. 
To which is added the Design and Operation of Incan- 
descent Stations, by C. J. Field, and the Maximum 
P iney of Incandescent Lamps, by John W. 

owell. 

Telegraph. A handbook of the Electro-Mag- 
netic, by A. E. Loring. Fourth edition, revised. 

Metal Turner’s Handybook, by Paul N. Has- 
luck. A practical manual for workers at the foot- 
lathe. With 100 illustrations. 

Pattern Maker’s Handybook, by Paul N. Has- 
luck. A practical manual on the construction of pat- 
terns for founders, with more than 100 illustrations. 

Model Engineer’s Handybook. A practical 
manual on the construction of model steam engines, 
with upwards of 100 illustrations. By Paul N. 
Hasluck. 

Machine Shop Arithmetic, by Colvin and 
Cheny. Most popular book for shop men. hows 
how all shop problems are worked out and “ why.” 
Includes change gears for cutting any threads; drills, 
taps, shrink and force fits; metric system of measure- 
ments and threads. 

Practical Perspective, by Richards and Colvin. 
Shows just how to make all kinds of mechanical draw- 
ings in the only practical perspective, — isometric. 
Makes everything plain so that any mechanic can 
understand a sketch or drawing in this way. 

Theory of the Gas Engine, by Dougald Clerk. 
Third edition with additional matter, edited by F. E. 
Idell, M. E. 

The Care and Management of Stationary 
Engines. A practical handbook for men in charge, 
by C. Hurst. 


Recent Progress 


50c BOOKS 


Glass Working by Heat and Abrasion. With 
300 Engravings and Diagrams. Contents: A pi 
ances used in Glass Pirning Manipulating d] 
mE Blowing Bulbs and Flasks. Jointing Tubes 
to Bulbs, forming Thistle Funnels, etc. Blowing and 
Etching Glass Fancy Articles. Embossing and Gild- 
ing Flat Surfaces. Utilizing Broken Glass A > 
tus. Boring Holes in, and Riveting Glass. Hand- 
working of Telescope Specula. Turning, Chipping, 
and Grinding Glass. The Manufacture of Glass. 

Bamboo Wo-k. With 177 Engravings and Dia- 

rams. Contents: Bamboo: Its Sources and Uses. 

ow to Work Bamboo. Bam Tables. Bamboo 
Chairs and Seats. Bamboo Bedroom Furniture. Bam- 
boo Hall Racks and Stands. Bamboo Music Racks. 
Bamboo Cabinets and Bookcases. Bamboo Wirdow 
Blinds. Miscellaneous Articles of Bamboo. Bamboo 
Mail Cart. 

Model Sailing Yachts. How to Build, Rig, and 
Sail Them. A practical handbook for Model Yachts- 
men. Edited by PERCIVAL MARSHALL. Contents 
of Chapters: 1. Introductory: Types of Yachts and 
Riga ow to Choose a Model Yacht. 2. The ating 
of Model Yachts. 3. The Construction of “ Dug-Out 
Yachts. 4. The Construction of “ Built-Up” Yachts. 
6. Sails and Sail Making. 6 Spars and Fittings. 7. 
Rudders and Steering Gears. 8. Notes on Sailing. 
144 pages, 107 illustrations, 12mo., boards. 

Practical Motor Car Repairing. A handbook 
for Motor Car Owners and Drivers. By Eric W. 
WALFORD. Contents of Chapters: 1. The Motor. 
2. Ignition. 3. Cooling System. 4. The Carburettor : 
Exhaust and Lubrication Systems. 5. Transmission. 
6. Frames, Springs, Axles and Wheels. 7. Tires. 8. 
Causes and Effects. 9. Miscellaneous. 126 pages, 39 
illustrations, 12mo., s. 

The Beginner's Guide to Carpentry. A prac- 
tical handbook ror Amateurs and Apprentices. By 
HENRY JARVIS. Contents of Chapters: 1. Indispen- 
sable Tools. 2. How to Usethe Saw. 3. Howto Use 
the Plane. 4. How to Use Chisels and Gouges. 5. 
How to Use the Spokeshave, Axe, Pincers, Compasses, 
Gimlets, Brad-Awls, Hammer, etc. 6. Making the 
Bench. 7. Timber: How Sold, etc. 8. Additional 
Tools and Howto Use Them. 9. phar pening Tools. 
10. Home-made Tools and Appliances. 11. Facing up 
and Setting out Work. 12. On Setting out and Putting 
Together Work Oining at Other than Right Angles. 
13. Glue: How fo Purchase, Prepare, and Use. 14. 
How to Make cunts Use of the Plough, etc. 15. 
Ornamenting Work, Curved Work, Scribing, etc. 128 
pages illustrations, 12mo., boards. ` e 

ood Carving for Amateurs, containing de- 
scriptions of all the reunie tools and fullinstructions 
for their use. By D. DENNING. Contents of Cha 
ters: Preliminary. Tools. Wood. Bench, and meth 
of holding work. Sharpening tools. Panel carving. 
Variousexamples for carving. Chip-carving. Antique 
carving. Index. 84 pages, 56 illustrations and 8 folding 
plates. 12mo., paper. Price, 40 cents. 

The A, B, C of Electricity, by W. H. Meadow- 
croft. A simple and complete elementary book for 
beginners. Over 75,000 already sold. . 

Building Model Boats. With 168 Engravi 
and Diagrams. Contents: Building Model Yach 
Rigging and malting Mogel Yachts. Making and Fit- 
ting Simple Medel Boats. Building a Model Atlantic 
Liner. Vertical Engine fora Model Launch. Model 


Launch Engine with Reversing Gear. Making a 
Show Case for a Model Boat. , 
Smith’s Work. With 211 Engravings and Dia- 


ms. Contents: Forges and Appliances, ind 
Tools. Drawing Down and Upsetting. Wel 
and Punching. Conditions of Work: ciples 
Formation. Bending and Ring Making. Miscellane- 
ous Examples of Forged Work. Cranks, Model Work 
and Die Forging. Home- Forges. The Manipu- 
lation of Stee] at the Forge. 


SAMPSON PUBLISHING COMPANY 


22) COLUMBUS AVE., 


BOSTON, MASS, 
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THE POPULAR 
EDUCATIONAL 
FOOD 
CAMPAIGN 


PVITAt OR BRAINY 


the highest efficiency in brain workers. 
permanently., 


eredit is honestly yours.’ 


are worth untold dollars.” 


“THE NEW BRAINY DIET SYSTEM” 
Chapters on Diet vs. Drugs, Effects of Foods. 


FREE 11 POST CARDS SENT 


with 3 Mos. Subscription (10c) to 


THE PHILATELIC Y C WEST AN AND COLLEC TOR’S WORLD 


anne oldest een cathy ie Paper. Over 
os each issue replete with interesting reading and 
advo sin ag, ee i pertaining to. Stampa, Curios; 
t Cards, Entire Covers: Minerals, Old Books, 


ons; Relics of all kinds, Fiscals, etc. Over 3,600 


o years. 

unlimited expensive meritorious feature is the publi- 

cation in each number of illustrations of leading collectors 
an of the world. A asear of complete files hasa 
valuable and interesting collection worthy of preservation. 


TWELVE NUMBERS, 50 cents, Includes a FREE 21-WORD X NOTICE 


L. T. BRODSTONE, Publisher, Superior, Nebraska, U.S.A. 


Bend for Specimen y. Trial offer of 6 mos. paver ono es, 
a5 cents, and S2 post cards, colored, all differ p% 


Keep it before you and you will lose no signals. 
Full directions accompany each chart. 


Sent postpaid for 25 cents, or given FREE with 
subscription to ELECTRICIAN 
if requested when subscribing. 


one new 
MECHANIC, 


221 COLUMBUS AVENUE 


Health 3 


A The everyday BRAINY or LIFE-GIVING foods are the |; 
‘©. | most strengthening, — forces in nature. They promote 


ing strength, without fasting, or 
exercises. Thin people gain flesh by the DIGESTIBLE weight teodocing foods. 


People write:-"* My brain power and general efficiency have been nearly doubled 
this year sid selecting brainy foods. I have made a fortune in real estate, and the 
“The hints on foods for curing congested liver, nourishing the brain, etc.» 


Wireless Operators!! 


Our new SPEED CODE CHART will teach 
you to Receive from the Fastest Operators. 


SAMPSON PUBLISHING COMPANY 


FHE NEW 
BRAINY 


correctly combined they maintain health 


Send 10 cents for instructive booklet 
Send the addresses of your sick friends. 


No foods sold 


Foods for Singers. 
G. H. BRINKLER, Food Expert, Dept. 1O5-F, Washington, D. C. 


The Mechanical World Pocket Diary 
and Year Book for 1913— Price 25c. 


A MOST convenient, opopast and useful uee hendbook in 
echani eering. Maay up-to-date n 
features have been introduced. is thoroughly revised, the 
tables. illustrations aud descriptions are excell is of far 
more value than the price asked. Send order at once as the supply 
will not last long. ‘pound in cloth. 


SAMPSON PUBLISHING CoO. 
221 COLUMBUS AVENUE BOSTON, MASS. 
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SAVE MONEY on MAGAZINE CLUBS 


SEND US YOUR ORDERS FOR ALL MAGAZINES 


For the convenience of readers who wish to subscribe to more than one magasine we have arranged this page, 
which contains a list of the leading general, photographic and mechanical magazines of the United States. It saves 
you time, money and trouble to order all your magazines at one time from a reputable house, which can always be 
reached to adjust complaints. Do not pay your money to unknown solicitors, but send your orders to us. Subecrip- 
tions may begin at any time, need not all be sent to one address or i) pe at the same time, and may be either new or 
renewal, unless otherwise specified. Remit by postal money order. If personal check is used, add 10 cents for collec- 
tion. Periodicals sent to Canada and foreign countries cost more to cover the postage. Always ascertain from us the 
proper rates for such subscriptions. 

If you do not find the periodicals you want listed on this sheet, write to us for terms. We will duplicate the prices 
quoted by any reliable agency on any periodical or combination. 


DIRECTIONS 


From the list below select your magazines, add their class numbers and multiply by five— 
the result is the cost in dollars and cents. For instance: 


Class Number: ELECTRICIAN AND MECHANIC 24 
ig = POPULAR PHOTOGRAPHY 15 
a. AMERICAN PHOTOGRAPHY 24 
— Cost 
63 x 5 = $3.15 
Class Class Class Class Class 
No. Publication No. Publication No. Publication No. Publication No. Publication 
25 Abel’s Photographic | 23 Cosmopolitan 8 Housewife 70 North American 23 Short Stories 
; Weekly 70 Country Life in | 50 Independent Review 45 Smart Set 
Z 2S Adventure America 95 International Studie | 24 Outdoor Life 30 Strand 
53 Aeronautics $3 Craftsman 100Iron Age (w) 50 Outing SO Suburban Life 
27 Ainsice’s SO Current Literature | 40 Iron ardware | 60 Outlook 23 Sunset 
30 All Story Magasine | 23 Delineator 8 Ladies’ World 25 Overland Monthly |40 S 
17 Amateur Photog- 12 Designer 90 Life 20 Pearson's M 23 Technical World 
rapher's Weekly |37 Dress 35 Lippincott’s 24 Photo Era SO Travel 
35 American Art News | 20 Electrical World(m) | 60 Li Digest 20 Photographic News | 22 Violinist 
17 American Boy 60 Electrical World(w) | 20 Little Folks 27 Photographic Times | 10 Violin World 
SS American Homes & | 24 Electrician and 30 Manual! Training SO Photo Miniature 70 V 
- Gardens Mechanic FRUEN 23 Physica! Culture 47 W 's Photo. 
80 Amer. Machinist(w) | 26 Electric Journal 9 McCall’s Magasine | 17 Pictorial Review Magasine 
23 American Magazine | 23 Etude (tor music 23 McClure’s Mag. 23 Popular Electricity | 25 Woman's Home 
24 Amer. Photography lovers) 40 Metal Worker 60 Popular Magasine Com 
19 Amer. Motherhood | 23 ie Ale bi 23 Metropolitan 15 Popular Photog'y 37 World's Work 
30 Argos 23 Field and Stream S6 Mode! Engineer &| 9 Poultry H 35 Yachting 
35 Arts à Decoration |47 Forest and Stream Electrician 9 Poultry Keeper 40 Youth's Companions 
47 Automobile 20 Foundry 23 Modern Electrics 7 Poultry Success 
20 Auto. Dealer & |23 Garden Magazine 17 Modern Priscilla 18 Practical Engineer 
R rer 18 Gas Engine (2 years, class 23) | 40 Printers’ Ink 
17 Black Cat 20 Gas Power 17 Mothers’ Magazine | 30 Railroad Man's The spattn | mage- 
27 Blue Book 8 Gas Review 60 Motor Magazine zines are sold only at 
17 Boys’ Maginas 23 Good Housekeeping | 35 Motor Boat 23 Red Book full subecription price 
20 Building Age 20 Harper's Bazaar 17 Motor Boatin 35 Review of Reviews | and are never clubbed. 
30 Bulletin of Photog. 70 Harper's Magazine |18 Motor Cycle Illus. | 35 School Arts Maga- | Ladies’ Home Jri. $1.50 
22 Camera 70 Harper's Weekly 17 Motor Print zine Munsey'’s ....... 1.50 
20 Camera Craft 23 Hearst's Magazine | 23 Musician 60 St. Nicholas Popular Mechanics 1.50 
17 Camera Craft(new) | 12 Home Needlework |45 National Geograp’ic | 40 St. Nicholas (new) | Saturday Ev. Post 1.50 
170Camera Work SO House & Garden Magazine SS Scientific American 
80 Cavalier 20 Housekeeper 17 National Sportsman | 60 Scribner's 
80 Century 


THESE RATES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
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ELECTRICIAN & MECHANIC 
221 Columbus Ave., Boston, Mass. 24 | Electrician & Mechanic 
Enclosed find $.......... in payment of my subscriptions to 
the magazines indicated. Begin with............. RE T 
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Every Motorist Should Have This Book 


“The Modern 


Gasoline Automobile” 
By VICTOR W. PAGE, M.E. 


Deegan L T is the most com- 
E > plete, practical and 
up-to-date work on 
Gasoline Automobiles 
ever published, con- 
taining over 700 (6x9) 
ages, with 10 large 
foldin plates and more 
than 500 specially pre- 

pared illustrations. 
hly 


Ser 
RES 


ANGASOLINE | 


This is a thoro 
practical, non- - 
cal treatise, containing 
all reliable latest infor- 
mation on all phases 
of Gasoline Automobile Construction, Operation, 
Equipment and Repair. 


This book is an investment you will never regret! 


It Makes all Men Masters of the Automobile 
and reduces cost of maintenance, because money- 
saving hints on operation and repair insure in- 
telligent driving, proper oiling and prompt 
restoration of defective parts. 


== Price, $2.50 


Bound tn Cloth 


WHAT IS SAID OF THIS BOOK: 


“It is the best book on the Automobile seen 
up to date.’’—J. H. Pile, Associate Editor, Auto- 
mobile Trade Journal. 

“Every Automobile Owner has use for a book 
of this character."—The Tradesman. 

“This book is superior to any treatise hereto- 
fore published on the subject.”—The Invenisve 


e. 

sWe know of no other volume that is so com- 
plete in all its departments, and in which the 
wide field of automobile construction with its 
mechanical intricities is so plainly handled, both 
in the text and in the matter of illustrations.””— 
The Motorist. 

“The book is very thorough, a careful examina- 
tion failing to disclose any point in connection 
with the automobile, its care and repair, to have 
been overlooked." — Iron Age. 

“Mr. Page has done a great work, and benefit 
to the Automobile Field.’—W. C. Hasford, 
Mgr. Y.M.C.A. Automobile School, Boston, 
Mass. 

“It is just the kind of a book a motorist needs 
if he wants to understand his car.” — American 
Thresherman. 


Copies of this book sent prepaid to any address 
on receipt of price 


SAMPSON PUBLISHING CO. 


221 Columbus Avenue :: Boston, Mass. 
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better job 


Are you ‘‘trying to make both ends 
meet’’ on a small, unsatisfactory sal- 
ary? Are you one of the thousands 
of energetic, capable men whose 
days are spent in work not suited to 


their natural talents? 


Then read this great offer of the American 
School of Correspondence, a school in every sense 
of the word — chartered under the same laws as 
your state university. 

The American School offers to bring the training you 
need right into your own home—advise you what studies to 
take up to increase your present salary—show you how you 
can prepare yourself fora better job. After you become one 
of our students we'll keep on advising and coaching you— 
then if ycu can’t get a better job yourself. we'll get one for 
you. Isn't this a wonderful offer? Don't you think it worth 
while to try? 

Then sign the coupon now—get our complete bulletin free 
of charge. Even if you don't take a course right away it will 
pay you to write and find out how much we can help you— 
how easy it is to get the training and bow little it will cost. 


American School 


f Correspondence, Chicago. USA. 


Your Opportunity Coupon 


Check the course you want and mail the coupon now 


American Scheel of Chicago, U.S. A. 

Please send me your Bulletin and advise me how I can anoles tae ff 
the position marked “X.” E&M 6-1 

ees Fleetrieal Engineer ... Lawyer 

o...Elee. Light & Power Supt. ... Bookkeeper 

o..-Eleetrieal Wireman ... Stenographer 


.. Telephone Expert .... Private Secretary 
EES. Aeeountnnt 
ao. Coet Accountant 
... Cert't'd Publie Ace’nt 
... Auditor 

. «-- Rasiness Manager 
oo. Fire ins, In-pector 
.... Wire Ins. Adjaster 
...- Fire las. Expert 
.... Moving Pictare Op’r 
... Sanitary Engineer 
...- Irrigation Engineer 
oo. Textile Koss 
... College Preparatory 

.. Anto. Mechanician 


| .... Arehiteet 
..-- Building Contractor 
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ELECTRICAL 23.2°38" 2 
$n the 20 years in the fundamentals of Applied Electricity, 


Bites Electrica! Seheo!, with its we p sh and 
tories, is peculiariy well qualified to kraga a 


=" ENCINEERING 


including Mathematics, Steam and Gas En- 
Shop Work, and 
ki 
y 


> New York `F 2 
/2' THE-NEW FIREPROOF * 


$s NAVARRE: 


Yo Seventh Av. & 38th St. 1 
$ BUSINESS MEN FAMILIES TOURISTS 
Yj Maximum of Luxury at Minimum Cost , ; 


350 Rooms 200 Baths /2 
$ ARoom with a Bath fora Dollar and a Half $ 
14 A Room witha Bath fora Dollar anda Half ; / 
72 A Room witha Bath fora Dollar and a Half “2 

Other Rooms with a Bath. .$2 and $2.50 $- 

y; Rooms for two persons, . . $2.50 and $3 ; 4 

g COLOREDMAP OF NEW YORK ‘¢ 
MAILED -GRATIS, 

yy EDGAR T. SMITH, Managing Director YY 


S/S YS V2SVSYSYS LAS 


For practical young men with limited time. 2ist year opens Sept. 
Mth. New catalogue on request. 
16 Takoma Avenue, Washingtona, D. Q. 


Telegraphy Taught 
in the shortest possible time 


The Omnigraph Automatic Trans- 
mitter combined with standard key and 
sounder. Sends your telegraph mes- 

at any s just as an expert operator would. 
ve styles $3.00 up ; circular free. 


OMNIGRAPH MPG. CO., 41 Cortlandt St., New York 


DUCK’S Eit.noweses CATALOG 
ELECTRICAL & WIRELESS 

Will be mailed to yeu upon receipt of 10c, stamps or coin, which you may deduct on yeur first purchase of $1. Great cost ef catalog asd 
low prices prohibit distribution except to those really interested, Afos?! elaborate catalog in its line. Catalog contains 
more valuable information on wireless and electricity than manytext-books SAVE 25 PER CENT 
on STANDARD soos: CATALOG ote NINS, Bed be 1 er PP: WIRELESS INGTS. FOR 
a MER A LAN 1i EXT ETM rei ammeters. automobile accessories, launch li pring su ta. toole: pocket knives, Vietrolas, 
mairrosco pes, ways, electrical and mechanical books, and in fact anything and everything in the field of electrics. 


The J. J. DUCK COMPANY, 423-5 St. Clair Street, TOLEDO, OHIO 


You like to 


HUNT AND FISH 


You like to 


m ae : : Maa E SEE GO CAMPING 

you eend Sa | = : 

stampe for ! : TP then surely you will enjoy the 

Navajo Bobet ie with ee : f | | National Sportsman maga- 
a cost-price offer and moundng. —— 


| EE zine, with its 160 richly illustrated 
rau sem FRANCIS E. LESTER COMPANY ==——_ > pages, full to overflowing with in- 
GBQ» Meecllla Park, N. Mex. ; \ | teresting stories and valuable in- 
it: ’ oem) formation about guns, fishing 
ballad a tackle, camping Ostia Ses 
~ Be e mpz Æ ~~ < places to go for fish and game, a 
Ladies! Save Money and Keep in | | 2 thousand and one val us ble 
° == “How to” hints for sportsmen. 
Style by Reading McCall s | 7 The National Sportemen # 
' À =p just like a big camp fire in the 
Magazine and Using McCall Patterns N -Á woods, where thousands of good 
N fellows gather once a month and 
McCall’s Magazine will == 4—= _ spin stirring yarns about their 
help you dress styl- == experiences with rod, dog, rifle, 
ishly at a moderate E= and gun. Think of it, twelve 
expense by keeping | ——— -~ round trips to the woods for a 
ou poro on tae As EEE $1.00 bill. 
atest fashions in EE i 
clothes and hats. 60 r "Aa Special Trial Offer 
valuable information l A NS . res Phe we aa vane 
on all home and per- » pagpa 
sonal matters. Only | IA wee, r for 
50c a year, including WZ, À AL chic at a hundoome 
a free pattern. Sub- | afl PAYA National Sports- 
scribe today or send iy > RAPE UG i man Brotherhood 
for free sample copy. IPAS DNA emblem in the form of 
McCall Patterns will enable you to make in your Wy WS VPS,” y f a Lapel Button, a Scarf 
own home, with yourown hands, clothing for S x a reg | or a Watch Fob, 
youn and children which will be perfect’ Oe a as here shown, on re- 
n style and fit. Price—none higher than 15! . A ceipt of 25c. in stamps 
cents. Send for free Pattern Catalogue. or coin. eect a ; 
We Wil Give You Fine Presents for getting sub- - aie get 3 „_ „Join our great _ 
scriptions among your friends. Send for free ing, Fishing, Camping, Nature-loving National Sportsman 
Premium Catalogue and Cash Prize Offer. Brotherhood to-day. 
THE McCALL COMPANY, 239 te 249 West 37th St, NEW YORK NATIONAL SPORTSMAN MAGAZINE 


% Federal Street n, 
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for Copy of Our New Wireless Manual M1 


SN It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows 

X a number of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best 
N instruments to use; tells what they are for and how to use them. Do not wait until some other 
| time, but sit down now and send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog M26 


It contains 212 , with over 1.000 illustrations, and describes in plain, clear language all 
about Belis, Push tons, Batteries, Tere piese and Telegraph Material, Electric Toys, Barglar 
ead Fire Alarm Coatrivaaces, Electric Call Belle, Electric Alarm Clocks, Medical Batteries, Moter 
Boat Horas, Electrically Heated Appacatua Battery Connectors, Switches, Battery Gauges, Wire- 
less Telegraph lastruments, ignition Supplies, etc. 


it Means Money Saved te Yeu to Have Our Manual and Our Catalog When You Want te Buy 
MANHATTAN ELECTRICAL SUPPLY COMPANY 


NEW YORK, 17 Park Place, CHICAGO, 114 So. Sth Ave., SAN FRANCISCO, 604 Mission St., ST. LOUIS, 1106 Pine St. 


You Need Our Bulletin E 
on Wireless Telegraphy 


Prices in some cases less than half charged by others. 
SEND FOR BULLETIN E TODAY 


HUNT & McCREE, 92-94 Murray Street, NEW YORK 


(The Hoase of Wonderfal Valaes) 


$200 A MONTH T Brandes 


BE YOUR OWN BOSS 


If you are making less than $50 a week i Wireless 
ag day, We can help you to Receivers 
' . e can ne (0) 
wealth and inde endence 


BY by our plan. You can i are the best on the market 
7A work when you please, eer aee Dow 

=) where you please, always oF not buye better det. This 
2 have money and the a we guarantee and refund 
means Pt meaning barrels money to thoss we can- 
more of it. not convince. 

How would you like Send stamp f 

to start out from home on sg Rb 


, i scriptive matter on 
arin reegvers (rom 61.80 
o .00. 
mee pots and ive like a lord and clean up $10 every cay! c. BANDES eas set 
ork at amusement places, crowded street corners, manufac- 3 Š 
turing institutions, anywhere and everywhere, ten minutes’ e hae ’ alt itae Clore ee 
walk from home or on the other side of the globe. Just set a t rancisco, ' uilding 
machine up any place you happen to select, and clean up $10 Chicago, DAWSON & WINGER ELEC. CO., 137 So. Dearborn Street 
above operating expenses each and every day. 
PAPER POST OARDS DIRECT 
My proposition is the WONDERFUL NEW COMBINATION A E R O N A | J f IC S 
CAMERATIM Farh you an take ang instantaneous’) EAR 
eleven entirely different styles of pictures including ons te. 
four styles and sizes of Paper Post Cards and six styles o el and Enlarged Edition 
Tintype Pictures. Every plate is developed without ommencing January, 1913. 
the use of films or negatives, and is ready to deliver : — 
to your customer in less than a minute after making @ The leading British Journal devoted to the 
© exposure. is REMARKABLE INVENTION es i : : : 
ietur an hous. Everybody wants pictures, and each sale you technique, science and industry of aeronautics. 
make advertises your business and makes more sales for you. (Issued Monthly) (Founded 1907) Founded 1907) 
Simple instructi each Outfit and begin to mak 
money in fifteen minutes after the outfit tencha e “A trif £ invest- One Dollar and Eighty-five Cents 
ment will get this WONDERFUL OUTFIT for you and put you in Mailed P 
a ectutaly sour owe bea onia fun today MAd Sill ana toa birana. | | WOTECS a fid 
e 
mail, full free information regarding this WONDERFUL PROPOSI- POC copy WIL be mailed Freecom eos pt of 18 sent 
TION, inaluding letters offering positive proofs from every of the HEAD OFFICE 


Don't delay, answer this announcement to-day. 3, LONDON WALL BUILDINGS, LONDON, ENGLAND 
L. LASCELLE, Mgr., 


€37 W. 43d St., Dept. 1057 - New York, U.8.A. 


AMERICAN OFFICE: 250 West Seth Street, New York 
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Do you want a license? 
Wh t d YOU Can you answer the Radio 
a 0 Inspector ? 
Can you tune for 200 


meters ? 
Can you calculate wave- 


Know about A 


200-meter stations? 
Is your station properly 
WIRELESS :=; 
o you know what a shunt 
resonator is? and, and... = 


Surely you want to know more about the wonderful new art. Don’t be satisfied 
pice peaa, hazy idea. Know the how and why. Be up to date. Master the 
That’s why you should have Philip E. Edelman’s new book, 


Experimental Wireless Stations’ 


It covers the complete field in a clear, comprehensive and diac Go 


practical manner, simple enough for the beginner, sufficiently Resonant Stations, waveruagtic 

complete for the advanced experimenter. It is right up Bisse Daan baka Gs 

to the minute and is the only book written in accordance with ale ee 
the new law. It is a year ahead of all others. how to make standard 

tus; how to get your 

An ideal experimenter’s book because it not only gives the Tells hoe Ws maki your Gia 


theory, use, and design of each instrument, but also states stations and apparatus. The 
the actual arac d: approximate cost, and suggests | of the da a give y 7 
simple modifications for those having limited facilities. It peacoat Spark | 


answers your questions. Daa cee rine E 
A wireless school in itself because it enables the readers to S aeia aea Conden carne 
ere Helices, Oscillation Trans- 


build their own apparatus, to study the principles of wireless formers, Aerials and Grounds, 


transmission, to perform all calculations, using simple arith- Dee hoe Aurias, 
metic only, and to design and use efficient stations and in- nometer. Tickers, Wave Meters, 
, Hot Wire Ammeter, 
a Exactly the h information 
Every reader should havefa copy have been looking for. S7 
CONTENTS OF CHAPTERS ic 
1.—Nature and Tasar of Wireless Transmission of Intelligence. ST OUT NOW READY 
—Aerlals. 3. htning Protection. 4.—General 
Foavares of Tranamiviers, "3. Planning the sear bet Calcu- Exper imental Wireless Stations 
tion pacit Circuits. .— Transformers; 
Soak Leve ps uxillary Apparatus: Keys, Electrolytic Inter- Their Theory, Design, Construction, 
rupter, Kickback Prevention, Aerial Switches. — L rinamiting and Operation, by P p E. Edelman 
9.—Calculation of Inductance, Construction 7 
and Oscillation Transformer, Standard An experimenter who knows what the 
Coils. 10.—Design and of Spark Gaps. 11.—Radi- readers want 
ation Indicators, Hot vie Ammer, ant Paon Den Finely cloth bound, 6% inches by 8 inches 
Meter. 12.—Continuous Waves, wie ephone, en 24 PA FULL STRA 
k, Theory and Construction. 13.—-The Recei Station. Printed in late ties Eeoa fine book paper 
14.— . Solid Rectifiers. 15 Telephone Receivers, De- with handy reference headi and sub 
tectors for Continuous Waves, Einthoven Galvanometer, Measur- ings. You do not have to read through alorot 
ing he Intensity of Signals. | 16.— » Interference SF por irrelevant matter to find what you want. 


Don’t hesitate—Order 
ow. You are sure to 
be satisfied. 


tion. 17.—Construction Ten tad densers, 
le, Varlometers, Tuners. 19 AS Iaĝuctaazon Loose Coupe $2 00 POSTPAID 


Send for your copy at once 


SAMPSON PUBLISHIN G CO. 


221 Columbus Avenue - Boston, Mass. 
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4 RIDPATH RIDPATH 
Ay a i VOL: I!I VOL. IV vat. v. 
5 THE GERMANY 


ee THE ENGLISH oe WERNE 
BARGARIAY THEPEOPLEAN EVOLUTION. UNITED STATES EASTERN EUROPI i 


VOL. Vv! VOL.-V!! 


CHALDAEA. GREECE = THE KINGDOM. MOHAMMEDAN “WEWWORL FREDKINEGRET FRANCE NTAL Ki 
ASSYRIA. MACEDONIA THÈREPUBLIC ASCENDENCY AND, > THE AGE OF ITALY Sarons S OENJUR 
EDIA. R FEUDAL ASCE! TION LUTION 
PERSIA aE 


Ke 


Ridpath’s History of the World 


LECTRICIAN AND MECHANIC readers are invited to send 
for our 46-page FREE booklet of sample pages. A coupon of inquiry 
is printed on the lower corner of this page for your convenience. Tear 
off coupon, write I eee name and address carefully, and mail. We will name 
our low price and easy terms of payment only in direct letters to those 
sending the coupon. Dr. Ridpath’s widow derives her income from the 
royalty on this History, and to print our low price broadcast might cause 
great injury to future sales. This work can be procured only through us, 
and is sold exclusively by mail, shipment being made direct from factory 
to consumer. Tear off the coupon now and mail to us at once before 


you forget it. 
6000 Years of History 


Ron takes you back to the dawn of history long before the Pyramids of Egypt were 
built: down through the romantic troubled times of Chaldea’s grandeur and Assyria’s 

magnificence ; of Babylonia’s wealth and luxury; of Greek and Roman splendor; of 
Mo ure and reat ot Tadh elegance and British power, to the dara o terday. 
Nothing more nteresting, absorbing and inspiring was weet ere on ene eae S 


Ridpath’s Graphic Style 


Ko enviable position as a historian is due tohis wonderfully beauti 
ful style, a style no other historian has ever equaled. Hepicturesthe , 


Ay as mail, eine a to me; 
sample pages o pat 
Ay History ofthe World, coa- 
tainiag photogravures of Napoleon, 
Queen Elizabeth, Socrates, Cæsar and 
Shakespeare, map of China and Japea, 
arram Panama Canal, etc.. and write 
me full 


particulars of your special offer to 
Electrician and Mechanic readers. 


the | field of Marathon: to know Napoleon a 1s you know Roosevelt. He 


ing style that history becomes as absorbingly laperestiag as the greatest of fiction. Hun- 
path’s some day. 


SAMPSON PUBLISHING COMPANY Nill © ed aden 


221 Columbus Avenue, Boston, Mass. 
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Have You A Camera 


E know that most of the readers of Electricien and Mechanic have a camera 
photographers, they must have had all kinds of troubles and tribulations in 
also, from bitter experience, that it is extremely unsatisfactory, when you have tried to take a photograph of 


gE 
| 
j 
Ẹ 
3 
2 


get a result that is right. ne eae t your camera ou got an instruction ae ne ee cler 


you 
zae a aed a a a a ee t all, who e ne iens Aod e Gni 
erything possible to work wi e have been al! through the magazine game, ving made a 
sine of this kind, ere e Caine out what our readers wanted; we have decided there was room in the Geid toc 
another magasine, and so we started 


POPULAR PHOTOGRAPHY 


“The Magazine That Shows You How” 
e is radically different from any other phowerepnie magann. now published. Its caper pein 


ciple is to exactly how to do the things which every wants to do lives ies 

written in simple language, and the articles are boiled down to absolute and essential facts. rey picaro i pubis 
is the kind the av: ee wanes or tae Gril inte Gre Ge Coal ace cua a aa non eee With 
very picture we pape SA detalla cat how It was aA olata or Alm: Camera exposure: developer every detail 
which will enable you to go out and do the same thing over again, and with every picture for doing 
peeves na if that is ble. The subjects of these pictures are of y life and the things that interest every- 


7 porate pate, wers, landscapes, home scenes—subjects full of human interest and which tell stories. 
It impossible for us fully to describe this magazine, and you must soo it to imow ow good it ia, The best 
Dearie gare ol n helpfulness is the extraordinary success which attended ; in fact, 


The Magazıne That Made Good ın a Month 


The first number was published in October and within a month after its a we 
and 5,000 subscriptions, so that with the third number we printed a bigger tion than any other photogra maga- 
States, with one exception. Those who were fortunate eaten the first number have written 


ka 
° 


get the : 
only, thy dama offer (haU ne gave to cor carter eoboceibars The lar paei E egy aes and 
it is value for the money; Se a ee me amma EA Te 
lot individuals, whom we will be proud to have on our subscription list, and who will send us 

oar eon aa tr ome pans on 1.50 Ln Crs yea, oo wil ests yout pb ill cond ta. with the coupoa MAESA 


sd a its receipt. aie pean this offer is mace oe te a single issue of Electrican 
kay Mechanic, Sadat ess ~ t it before yonr opoo uay ty will be If do not want to mutilate 

your magasine, just say you saw the offer in Tan eei ecka and if any of your riends e mae ee, 
‘is caine termi. oyna tte Gt oa ee uly 1. Send the subscription with money 


POPULAR PHOTOGRAPHY 
213 Pope Building Boston, Mass. 


POOR OSS S OSES HHT SEDE RHEE CEES ERO H ESE EERE HERO EHO SEETHER EHS EO EOE SHRED RHEE E RHEE EE ERE HOE EE CHER EERE ERED EEO SHEE HOHE HERRERO SERED OEE SE eee Bee eeeseFE 


THIS COUPON MUST BE USED BEFORE JULY 1 


POPULAR PHOTOGRAPHY, 213 Pope Building, Boston, Mass. 
Gentlemen: Inclosed find pie cents e for which please enter my subscription for POPULAR PHOTOGRAPHY 


for Í twelve r } issues beginning with the current issue. Postage free in the United States, and also to Mexico, 


Cuba, Porto Rico, Canal Zone, Philippines, Hawaii, Tutuila, Guam, and Shanghai. Canadian Postage, 25 cents per 
year extra. Foreign Postage, 50 cents per year extra. 


NAME.: Pore ee re ee rere Perce ee ee eye 
STREET or BOX........... oe wena es siilg Sad Giana B nelare eSemalate eine E aeoibw Cea A tia 
CITY or TOWN........ See SANG anew dione Mawar ea Wn Sasa E E Mie ce tare dioteewaw eee 
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You Can 
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for the Boss's Salary 


envelope yourself. 
You CAN be a trained man. 


earth can hold you down but your own unwillingness to try. 
a better job—if you NEED a bigger salary—the International Correspondence 
Schools can give you the necessary train- 


ing to get it. 

No matter where you live, how long hours 
you work, whether you are quick to learn or 
slow—if you can read and write and are willing 
to try—the I.C.S. will come to you in your own 
home, at your own time, and give you the exact 
training your circumstances demand. 

You don’t want to grind out your life for 
a dollar or two a day—you don’t have to. For 
over 21 years the I.C.S. have been training men 
for better jobs and bigger pay—they can do the 
same for YOU. 

Just mark and mail the attached coupon— 
it won’t obligate you in the least—and the 
I.C.S. will tell you how they can train you in 
the occupation of your choice for a good job 
with a fat pay envelope. 


Mark and Mail the Coupon TODAY 


Don’t envy the trained man because he gets a fat envelope on pay day. 
Make up your mind that you're going to BE a trained man and get a fat pay 


You CAN earn a large salary. No power on 


If you WANT 


International Correspondence Schools 
Box 930, Scranton, Pa. 


Please explain, without further obligation on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 


echanical Engineer 
Mechanical Draftsman 
R. R. Construction 
Concrete Construction 
Architect 

Contracting and Build'g 
Architectural Draftsman 
Plumbing and Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams 
Salesmanship 


Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Surveyor 

Civil Engineer 
Automobile Running 
Agriculture 


Name 


St. and No. 


City 


Present Occupation 


ee, eee 
am PoS Apan aa Oen _ 
uk Ha a he oy 
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Preserve Y our 


ELECTRICIAN 
and MECHANIC 


€ How often have you wished to read an article or story in some back 
copy of a magazine only to find that copy lost or mutilated? You will 
be glad to know that we have succeeded at last in securing a really 
practical binder. You can now have your ELEcTRICIAN AND MECHANIC 
in the form of a handsomely bound book, ready to refer to at any time. 


The Big Ben Binder 


is the simplest binder made. The binding is as simple 
as sticking papers on an ordinary file. Each binder 
bolds twelve numbers of ELECTRICIAN AND MECHANIC 
with advertising matter, or eighteen numbers without 
advertising matter. 


@ The Big Ben Binder is a patented 
device for binding several copies of a 
magazine together in a single volume. 
It has the appearance of a regular bound 
book. It opens flat to any page. It is 
so simple in construction and operation 
that the filing or extraction of magazines 
requires but a few seconds. 


@ No punching of holes is necessary—just a slight slit between the pages with a 

n knife, the insertion of a metal clip, and the magazine is ready to be dropped 
into place over the binding rods, which are swung back and, with a slight turn of 
the wrist, securely locked to the solid wood back. The back is not flexible and 
there is no chance for the magazine to work loose or uneven. 


@ The Big Ben Binder has the appearance of a regular bound book. The cover 
is of red buckram de luxe; the name stamped in real gold leaf. The binder makes 
a richly bound volume that will be a handsome addition to your library. By special 
arrangement we can furnish you with this binder for 


Only $1.00 


@ Merely send us your name and address on a slip of paper. Simply say, “Send me your 
binder. I enclose $1.00.” The binder will be sent promptly, all charges prepaid. Or send 
us $3.00 for two years’ subscription and we will send you the binder free and postpaid. 


Send in your order now to 


ELECTRICIAN AND MECHANIC 


221 Columbus Avenue = Boston, Mass. 
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YOUR CHANCE TO MAKE A FORTUNE 
$2,000.00 to $4,000.00 Per Year Profit 
With Tintype and Post Card Cameras 


No knowledge or experience of photography required. 
Photographs made direct on tintypes and post cards. 


WOODSIDE SMALL PARTS ARE 
THE BEST ON THE MARKET 


we have them by the thousands to choose from. We makes speriaity 
small for 


ef parts for apparatus as described in the magazines. Without negatives or films. No darkroom required. 
an in wireless telegraphy. Rough stock in standard and special Pictures developed, toned and fixed in one solution, 
forms. e manufacture wireless outfits of any capacity to suit any 


Complete picture cost lc and 2c each, sells for 10,15 and 
25c each. Delivered to your customer in one minute. 
Send for latest catalogue and price list free, 
National Pootograph Machine Company 
Dept. 69, 85 Beaver Street. New York City, U.S.A. 
Don't miss this opportunity to become independent 


requirements. Jobbing work for amateurs and manufacturers 8 
specialt?: Ask for book catalogue, storage battery list, workshop list. 
ew small part lists No. 1 and No. 2 now ready. Stamps must be sent. 


WOODSIDE ELECTRICAL SHOPS, NEWARK, N.J. 


GROBET 
SWISS FILES 


Mms and other high-class Tools 
ja are shown in “THE 

TOOL-MONGER”— it’s 462 pages, and will be mailed on 

receipt of 8 cents in stamps. 

MONTGOMERY & CO., 105 Pulton St.. New York City 


P 


The Crescent Universal Wood Worker 


is giving such absolute satisfaction that 
you could not help but be pleased with it 
if you want a substantial, durable, con- 
venient combination wood worker. Get 
our catalog telling all about it, and de- 
scribing our line of band saws. saw tables, 
shapers, jointers, borers, planers and 
matchers, planers, disk-grinders, variety 
wood workers’ band saw blades. 


The Crescent Machine Co. 
45 Co\umbia Street, Leetonia, O. 


ATENTS ?fecrerurnes CARDBOARD TUBING 


IN SIZES SUITABLE FOR 


Ban L r 
+ el oe 


ketch f 
Records, How to Obtain a Patent and What to TUNING COILS, LOOSE COUPLERS, 
nvent wit ist o ti t i 
offered for inventions SEN fica, Patents advertised TESLA COILS, Etc. 


FREE. Wanted New Ideas. SPECIAL SIZE 26 x 8 
Send for our list of Patent Buyers. Send for price list 


VICTOR J. EVANS & OO.. Wasninaton, D.O. BEETLE & MACLEAN 


21 BROMFIELD ST., BOSTON MASS. 
A STORY BOOK FREE 


HOROLOCICAL DEPARTMENT 
pe 


BRADLEY POLYTECHNIO INSTITUTE 
oy interesting end instructive to those wanting the 


Formerly Parsons Horological Institute 
best edge 
made. A postal addressed to Mack Co., 18 s 
thirty years 


PEORIA, ILLINOIS 
Rochester, N. YX., sole makers for more than 
Baco, Boober eti nea tools, will bring ft with their catalogue. 
(Ia writing mention this magazine.) 


LARGEST AND BEST WATCH SCHOOL 
IN AMERICA 


We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for catalogue of Information. 


TE NE HENRY oe * | 
Second article Power on the Farm Storage Batteries 


Replacement of Men and Animals 
by Power Machinery — SECOND EDITION 


By L. W. Ellis 
Did Sour ead rs aids we Deban By A. E. Watson, E.E., Ph.D. 


THIS i bes d iced book 
CASSIER’S MAGAZINE | ever written on storage batteries, ‘The fol 


The January and February numbers of Cassier’s Magazine con- lowing list of chapters shows at a glance how 
tained a series of remarkable interviews with the leading Har- completely it covers the subject. 
Experts, Port Officials, Steamship Men, Terminal Owners, 
i ; . STORAGE BATTERIES, What Are They? 
Shippers, etc., By Francis Washburn Hoadley, entitled istory of Planté and Faure T of 


HARBOR DEVELOPMENT and Plates, Action of the Lead Storage Battery, 
DOCK EFFICIENCY; Construction of the Plates, How to Make a 
This, the most comprehensive article on this important and Beene Battery, Setting up a Storage Bat- 


: : es te itchboard Arrangements, Boost 
a arp se the Popi eon ie erg aca coan The Cadmium Test, Diseases and Remedies 
pte prescnong De NEW Poe DE promi of Storage Batteries, Efficiency of Storage 
sar 5 pane: sae i ae ete riper knowing. Batteries, Commercial Makes of Storage 
series of interviews, fully illustrated, will prove of in- Batteries, Typical Storage Battery Instal- 


terest to every citizen of the United States. 
CASSIER’S MAGAZINE i ; 
25 cts. a copy $3.00 a year Price, bound in cloth, $1.50 

Keeps its readers posted on important subjects. 
Send $1.00 for 6 months’ trial subscription 


New subscriptions received before June chats Sampson Publishing Co. 


include January and February, 1913, Free of Colum} A Bo Mass 
The Cassier Magazine Co., 2 Pe E 


lations. 
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JUST PUBLISHED ! 


Wireless Telegraphy and Telephony 


SIMPLY EXPLAINED 


By ALFRED P. MORGAN, Wireless Expert, 
Author of “Wireless Telegraph Construction for Amateurs,” Etc. 


175 Pages Price, $1.00 156 Illustrations 


The — latest and most comprehensive popular work published 
on wireless, for the wireless operator, amateur or professional. 


Tee is undoubtedly one of the most complete and comprehensive 
treatises on the subject ever published, and a close study of its 
pages will enable one to master all the details of the wireless transmission 
of messages. The author has filled a long-felt want and has succeeded in 
furnishing a lucid, comprehensible explanation in simple language of the 
theory and practice of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. Several 
very novel and original ideas have been carried out in its making. It is 
well illustrated by over one hundred and fifty interesting photographs 


À and drawings. All diagrams have been made in p ve, showing 
Be ghee os I the instruments as they actually appear in practice. The drawings are 
| DE carefully keyed and labeled. Many of the photographs are accompanied 
k= by phantom drawings which reveal the name and purpose of each part. 
A book the wireless enter cannot afford to be without. It enables one to design 
and construct apparatus. valuable to the layman. 
CONTAINING CHAPTERS ON 
I. Introductory; The Principles of Wireless VI. The Dignity of Wireless Telegraphy; Its Ap- 
Transmission and Reception; Ether; Elec- plications and Service; Wireless Ts hy 
c etic Waves; How Waves are Created; in Warfare; Wireless in the Army; ees 
High- uency Oscillations; Transmitting in the Navy; The Wireless Telegraph Auto- 
Receiving A tus. mobile; ireless on an hs Wireless 
II. The Means for ting and Intercepting Tel phy as an Aid to Press Work: The 
Electric Waves; The Effect of Intervening Wireless ; Howa M is Trans- 
Country Peon Electric Waves; Effect o mitted and Received; The Breaking in 
Kerial “Master ‘Types of Aaa “Directive ee 
eri ; ; Di 
Action of Aerials; Insolation of the Aerial; VII. The Ear; How We Hear; Sound; Sound 
Earth Connections. Waves; The Nature of Sound; S h; The 
III. The Transmitting Apparatus; Current Supply; Larynx and Vocal Chords; The Structure of 
Magnetic Induction: Magnetic Fields; PRE ; Manometric Flames. 
neuruon ; the interrupter; Electro- VIII. The Telephone; The Telephone Transmitter; 
a Interrupters; Open Core Transformers; The Telephone Receiver: The Photophone; 
losed Core Transformers; Direct Current; Selenium Cells: The ermophone; 
re nein erent G tion ae can Electric Arc; e Speaking Arc; Wi 
: aps; o aps; 
Quenched Gaps; Aerial’ Switches: Anchor Telephony Dy Moans af $ Boar Of Tir: 
aps; Keys. IX. The Wireless Telephone; The Difficulties of 
IV. The Receiving Apparatus; The Detector: Wireless Telephony; A Simple Wireless Tele- 
Telephone Receivers; How Electric Waves hone; The Effects of S upon Wireless 
Affect the Receiving Apparatus; Perikon elephone Apparatus; e Requirements of 
Detector; Silicon Detector; Pyron Detector; Wireless Telephone A tus; The Produc- 
Carborundum Detector; Galena Detector; tion of Undamped lectrical Oscillations; 
Molybdenite Detector; The Potentiometer: The Poulsen Arc; Wireless Telephone A 
The Tuning il; What ng Accom- i ratus; The Majorana Transmitter; 
plishes; How Undesirable M es are Ex- Receiving A tus; The Audion; Trans- 
cluded; The Loading Coil; The Fixed Con- ‘mission of Wireless Telephone Messages. 
denser; Variable Condensers; The Purpose 
of the Condenser. X. Remarks; Maxwell’s Gag Herts's Dis- 
vV. Tuning and Coping, How Tuning is Accom- covery: Electro etic Waves; The Posi- 
plished; The Results of Tuning; The Effect tion of Wireless clography in the World 
of Coupling; Inductive Helixes; The Loose Today; The Field for Wireless Telephony; 
Coupler; e Hot Wire Ammeter; Directive The Šiatus of the “Amateur's Wireless 
Wireless Telegraphy; The Braun System; the Future; The Transmission of Power by 
Bellini and Tosi Method. Wireless. 
SAMPSON PUBLISHING CO. 
221 Columbus Avenue - - - = Boston, Mass. 


ELECTRICIAN 


PHOTOGRAPHIC 
BOOKS 


2. The Secret of Exposure.—An entirely new 
ca his all-iznportant topic, illustrated with typical pasar 


phs and with a simple scheme of exposure 
tion. treatment is and not difficult Beale for 
the beginner to follow. Published October, 1912. This 
edition replaces the old Camera aud Darkroom Tables. 


3. How to Take Portraits.—Necessary accessories and 
supplies; the camera; the lens; large heads; camera sup- 


. a ; backgrounds; making a 

coll d carrier; nda; making a background st 
: p i t: the window; other accessories; 

lighting an object lesson; another ob les- 

eon; e highlights; e. pone: what isa ?; 

; actual operating; the eyes; nose shadow; devel- 

opment; printing; ou oor portraiture beside house, or 

oa the porch; exposure; screen for eutdoor work. `T. Yd 


4. How to Make Balirgedieaia on oe 
a simple iaol; fom meth- 


developmen 
Pa cit a 


7. Printing Processes.— Making beh blue- 
; formulas for blue paper; P. nai $ printing 


to tone; 4 
and 


= Hints on gg 4 peg Soma Prina of ae 
symmetry; pa anos, unity; 
grams of loca anger 
of Art: the 


AMERICAN [PHOTOGRAPHY 
213 Pope Bldg. - Boston, Mass. 


AND MECHANIC ii 


3,200 pages, 
7x10 inches, 
2,600 illus- 

trations. 


The Magic Wand 


As the magician of old performed 
miracles with the aid of his magic 
i wand, so does the magician of today— 

we the electrician—achieve most wonder- 
wR ful results with a power as mysterious 
ki and invisible as that which came from 
the wand of the sorcerer. The field of 
Electricity is limitless— new uses for this 
great force are discovered daily and large salar- 
ies are paid to those who know how to handle 
it. Prepare yourself, then, to become a big man 
in this ficld; learn from these books all that is 
necessary for you to know. Ifa beginner, you can 
soon fit yourself to make your start in this fascinat- 
ing work at a good salary. If a worker, engineer or 
expert. you can add to your knowledge and put your- 
self in line for a better job at bigger pay. 


The American School’s Cyclopedia of 


S 


[Applied Electricity 


i reference. 


is the greatest Electrical Reference Library 
in the World 


Contains 3,200 pages, 7x10 inches; 2,500 illustrations, full page plates, diagrams, 
ete.; hundreds of valuable tables and formulas; carefully cross-indexed for quick, casy 
The books are substantially bound in half red morocco, gold stamped, and 
are printed in large, clear type on special quality paper. 


Important Subjects Cove 
Theory, Calenlation, Design and Construction of Generators and Motors 
—Eleetrical Measurements—Eleetric Wiring—Eleetric Welding—Types of 
Generators and Motors—Management of Generators and Motors—Storage 
Batteries—Electrie Lighting—Alternating Current Machinery—Station 
| Appliances — Power Stations— Power Transmission — Central Station 
Engineering — Electric Railways, Including Single-Phase — The Electric 
Telegraph —Telephone Equipment, Systems and Operation — Wireless 
Telegraph and Telephone—Telautograph, Telegraphone, ete. 


NOW SENT FREE 


The complete seven volumes, 
not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; returnable at our 


expense if the books do not contain the information you want. Lf you keep 
them, pay $2.00 seven days after receipt and then $2.00 a month until you 
have paid the special introductory price of $19.80. The regular price of 
this great Cyclopedia is $35.00. Just fillin and mailthe coupon, It won't 
cost you a cent to examine the books. We know they'll be worth many 
times their cost to you. Mail the coupon now and you'll receive your 
books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $12.00, entitling you to the free advice of a staff of Electrical En- 
gineers. This will give you practical help in handling working problems 
which are too specific to be taken up in detall in the Cyclopedia, There 
will be no limit to this service. A single problem solved for you might be 
worth more than the first cost of the books. 


American School of Correspondence 
Chicago, U. S. A. 


7 DAY EXAMINATION COUPON 
AMERICAN SCHOOL OF CORRESPONDENCE, Chicago, U. S. A. 


Please send me Cyclopedia of Applied Electricity for seven days’ 
free examination. I will send $2.00 within seven days and $2.00 a month 
until I have paid $19.80; otherwise I will notify you and hold the books 
Title not to pass until fully paid. F&M 6-13 


subject to your order. 


ADDRESS. ccrcnsnnacvecereccaduvescenctdscudnééedsswesnecns eeeeeee 
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SALE AND EXOHANGE 


ADVICE AND CONSULTATION 


ADVICE, PLANS, DRAWINGS, etc., on Electrical, Me- 
cal, Aerial Er inoering. J. P P. SCHROETER. 1321 E. 
Sóth St., Chicago, I 


i 


AERONAUTICS 


UST OFF THE hig eae BUILDING AND FLYING 
A ARROTEANE, ”b 


ning gear, form and eize 
fabric, mounting motor and assemb complete machine. 
General] instructions for flying are carefully laid down: method 
im control, 1, banking on the turn, and what to do in cose of laulore 


fay estan ade Pee Simro paaliker br AMERICAN : 


OOL OF CORRESPONDENCE, Chicago, 


AUTOS AND MOTORCYCLES 
KEROSENE FOR AUTOMOBILES. Our new Model B 


Spe ents’ vices: Dept. 
FRICTION PEARBURETOR mt 


SUPPLIES. Cut repair bills in two. Our ST Ç, 
twelve hundred sixteen accessories, sent repaid, 
Write today. MECO, Hammondsport ‘R 


MOTORCYCLES CHEAP.—Big clearance sale of new and 
second-hand machines; ask for list “S” just out. AMERI- 
CAN MOTOR CO., 2724 Michigan Ave., Chicago, Il. 


GET COMFLETE OUTFIT for monogramming autos and 
motorcycles with our transfer letters; small investment, big 
returns. Write for full particulars. MOTORISTS’ ACCES- 
SORIES CO., Ashland, Ohio. 


BOOKS AND MAGAZINES 


A.S. 0. SETS and odd volumes of books om on- 
gineering, wireless, mechanics, shopwork, eto., 
new and second hand. Few scholarships for sale, 
Bargain. GEORGE F. WILLIAMS, Box 408, 
New Orleans, La. 


PRACTICAL USEFUL HAND-BOOKS, on all subiects. 
Illustrated descriptive oat of books, card cases, wallets 
and bill-folds freee SALFORD MFG. CÒ., 5943 Summer St., 
Philadelphia, Pa. 


WAILE THEY LAST — Book containing 140 
RED HOT SECRETS EXPOSED. 10 cents, any 
one worth the price of all. F. & S. CO-OPERA- 
ave ASSOCIATION, Box 605 Columbus Grove, 

O. 


3,000 RECIPES, FORMULAS, TRADE SECRETS, 40 
cents, Roadman's Guide—100 money-making schemes—25 
cents; mechanical books, 115 titles, 25 cents each. List free. 
SCIENTIFIC BOOK SHOP, Syracuse, N.Y. 


FOR SALE—Cyclopedia of Automobile Engineering. Two 
dynamos 40 and 70 watts; 1-10 h.p.; 110 volt alternating 
current motor. TASSO MORGAN, "Wilmington, Ohio. 


BUSINESS OPPORTUNITIES 


$50.00 PER WEEK and up, how far up depends on you. 
Enormous sums are being made by Oxygenator salesmen— 
one has made $21,500 in three years; another $6,000 in one 
year; another $4,500 in six months. Must have at least $500 
to invest. WESTERN OXYGENATOR CO., Beatrice Neb. 


ELECTRICAL 
ELECTRICITY. Are you interested? If eo, we can teach 
you all kinds of . from the simplest to the most compi- 


cated, by our Blue- nt-Chart-Method. It is so simple 
one can understand it. We show you how to wire for all 
of bells, annunciators, telephones, house wiring, condailt, 


special motor ; ri 
information. ELECTRICAL WIRING DIAGRAM CO. 
Box C 173, Altoona, Pa. 


DRY BATTERIES. Series set of three sent area ie 
so cent for bells, motors, lampe, etc. CORNISH c 
» 42 Bradt St., Schenectady, N.Y. 


O 


1-6 volt o ampere dynamo with grooved and flat puler, 
$5.00; 3-Edison batteries, 150 ampere hour, $1.00 each. 
EBERHARDT, 938 30th St., Milwaukee, Wis. 


WIREMEN: Use my tester to shoot trouble. 
grounds, shorts and opens in all classes of wiring and small 
motors and generators. Cost $10.00 to build; instructions 
and blueprints for $1.00. P. M. EAMES, Salisbury, N.C. 


ae 


electrical engineering du the summer, Instrae- 
tive and interesting wor in laboratories. No 


bitious young men. Also courses preparing for col- 
lege. rite for bulletin to PROF. 
Hanover, N.H. 


25 CENTS BUYS a dandy cloth-bound book, entitled 
“Mechanical World Electrical Pocket Book for 1913,” ving 
various tables, quantities of valuable and practical 
tion on dynamos, motors, transformers, converters, 

measuring instruments, tables of gauges, heating, welding, etc. 
SAMPSON PUBLISHING CO., 221 Columbus Ave., 

ass. 


ik 


HELP WANTED 


LOCAL REPRESENTATIVE WANTED. Splendid tr 
come ass pent man to ech ae our represen. tive after 
learning our business epotoughly o7 by mail ormer experience 
unnecessary. All we require is honesty, asuy, ambition and 
willingness to learn a lucrative business. o soliciting or 
traveling. All or spare time. This is an ex Hona oppor 
tunity for a man in your section to get into a paying bask 
ness without capital and become ind dent for Write 
at once for full particular. NATIONAL CO-OPERATIVE 
ae COMPANY, L-453 Marden a hide Washingtos, 


$$$S$$S$$$$ EARN $100 monthly reporting Local Infor- 
mation, Name, etc., to us. We control valuable’markets. No 
canvassing. Enclose stamp. NATIONAL INFORMATION 
SALES COM PANY.-BCQ-Cincinnati, Ohio. 


MACHINERY 


CASTINGS.—Iron castin required to build the 
bench drill press described in the April number of 
this magazine. Stamps for information. LA BOSS 
VANDLING, New Brighton, Pa. 


MAGIC 


NEW ee Multiplyin: ying Balis, 72 cents; 
disappearing ball, 12 cents; appearing ball, 15 cents; 
T OX, 12 cents; rising card s, 30 cents; vanishi 
15 cents; all $1.50 and catalog. WE ESTERN SAL COM: 

PANY, 950 Cromwell Ave., St. Paul, Minn. 


O 


25 CENTS BUYS an invaluable pa bouse book, entitled 
“Mechanical World Pocket Diary and Year Book for 1913. 
Some of the ubice oo oes are steam turbines and boilers. 
gas and oil engines, shafti tne: Cron formulas, belting, screw 
threads and uruni ver micrometers, ball 
bearings, etc. PSON P PUBLISHING CO., 221 
bus Ave., Boston. Mass. 


We 
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MISCELLANEOUS 


Pils TUITION BY MAIL.—Civil service 


ag ogee 


apply CARNEGIE 
Gn One. er PEY 


hend bargains in all sizes. Send for list. 
EVERETT HUN NTER BOA McHenry, Ill. 
con are 


ore MARRS .—Matrimonial 
. marriageable n 


poate, ld: Protestan 


ESBONDENT, oledo, Ohio. 


FOR SALE.—Edison Standard n onoetaph, in good con- 
dition, with 75 records; a mee $15.00. J. H. 
HERRICK, 225 Union St., “Spend, 


WANTED.—To communicate with all southern concerns 
using hardwood and hardwood products. Our prices lowest. 
Can ship full cars. W.R. FRENZEL, Round Top, Tex. 


A BARGAIN.—3 h.p. marine motor all complete, nearly 
new, $30.00. Two private line long-distance telechones: $5.00. 
G. HEITSCH, 1000 E. Washington St., Ann Arbor, Mich. 


LEARN yanoga in five days. Send 25 cents for pro- 
fessional course you learn, send me remaining 75 cents 
If not ge ove: nothing. BRUNER, 186 Radde St., Long 
ity, N Y. 


WANTED.—Second-hand microscope, high power; must 
be in good condition. Give description and price. dress, 
ELTON EDGE, Cruiser Colorado, Francisco, Cal. 


BLOODHOUN DS—FOXHOUNDS, 
Trained bear, deer, wolf, coon and cat ‘dogs; illustrated catalog 
5S cent stamp. ROCKWOOD KENNELS, Lexington, Ky. 


MOVING PICTURES 


FOR SALE.— Moving picture films, 1 cent a foot. Machine 
$40. H. DAVIS, Watertown, Wis. 


FOR SALE.—Moving-picture machines and films, any make 
or subject. Complete outfits furnished for road shows. Expert 
advise to beginners. Break away from the grind of the mill. 
wae DAVIS FILM EXCHANGE COMPANY, Watertown, 


ie 


PATENTS 


C. L. PARKER, Patent Attorney, 952 G St., Washington, 
D.C. Inventor's handbook “Protecting, Ex loiting and Sell- 
tng Inventions,” sent free upon request. (45 


PATENTS OF VALUE. Prompt and efficient service. 
No misleading inducements. Expert in mechanics. Book 

of advice and Patent Office rules free. CLEMENTS & 
CLEMENTS. Patent Attorneys, 707 Colorado Building. 
Washington, 


PATENTS THAT PROTECT AND PAY. Advice 
and books free. Highest references. Best results. 
Promptness ass - Send sketch or model for free 
soarch. WATSON E. COLEMAN, Patent Lawyer, 
624 F Street, Washington, D.C. (8) 


PATENTS 


PREE. List of persone) who want to bey patenti, 
offered by manufacturers and lists needed in yw 
DOLPH & CO., 647 F. St., Washington, D.C. 


PAT ENT AND TRADEMARK PRACTICE. Correspond- 
ence invited. LAURENCE J. GALLAGHER, formerly assist- 
sat ptamings, United States Patent Office, 2 2 Rector St., New 

or 


rofit.” Booklet of 


“PATTON SERVICE means patent 
request, HARRY PATTON CO. 


instructions sent free upon request. H 
350 McGill Bldg., Washington, D.C. 


PATENTS WITHOUT ADVANCE ATTORNEY FEE. 
Payable when patent allowed. Send sketch for free report. 
Books free. POL LLER & FULLER, Washington, D.C. 


PHOTOGRAPHY 


he wi oe LENSES Everything 
c. e Soa our 
fist: save money. (5 G. WILLOUGHBY, 810 Broadway, 


N.Y. 


MONEY IN a a E, I start amateure itenni making 
money at home portraits; become profesal 
erei. rerouciing © ete fully explained. WELLS’ PS’ STUDIO. 


East Liverpool, O 


HAVE YOU SEEN a copy? Amateur Photographer's 
Weekly, $1.00 per year; cash prize weekly competitions; 
cisms; print exchange; illustrated; many features 


copy, Scents. AMA ‘EUR PHOTOGRAPHER'S WEEKL 
916 Schofield Bldg., Cleveland, Ohio. (tf) 


AMATEUR PHOTOGRAPHERS. Beautiful black and 


10.00; Underwood, 


WIRELESS 


WILL EXCHANGE long-distance oe or parts for 
static ne ar anything in wireless; I have other things. 
Write me. O. WILLIA AMS, White Plains, Ky. 


FOR SALE—Massie ‘Resonaphone,” 
induction coil, 


complete wireless 
variable con- 


WANTED—A second-hand transformer of reliable make. 
k.w. 110 volts, 60-cycle. State price. CLARENCE V. 
RSELL, 1257 Morton St., Dorchester, Mass. 


Your Kind of Advertis- 
ing Will be Boosted at 
Baltimore 


You may not think that you are much of an ad- 
vertiser— but you are— nothing is sold without 
advertising of some kind. Do you want to 
learn what is being done in your line of adver- 
tising — trade paper, technical paper, direct-by- 
mail advertising — whatever method of publicity 
you use? Do you want to hear addresses from 
the men who have made the big American suc- 
cesses in advertising and merchandising of all 
kinds? Do you want to meet 10,000 live, pro- 
gressive, thinking men — buyers of advertising 
—the men who are responsible for the industrial 
progress and supremacy of the United States? 
If so, go to the ninth 


Annual Convention of the 
Associated Advertising Clubs 


of America. This great Convention will be held 
in Baltimore, June 8th to 13th. Open meetings, 
held every day, will be full of inspiration, edu- 
cation, and information on every branch of mer- 
chandising. Delegates from 135 American and 
Canadian clubs will be present, as well as dele- 
gations from Great Britain, Germany and other 
foreign countries. Baltimore will more than 
sustain her enviable reputation for bountiful 
hospitality in a series of splendid evening enter- 
tainments of wide variety and delightful possi- 
bilities. 

You will be welcome whether you are a mem- 
ber of an advertising club or not. Make up your 
mind now to go; write to the address below for 
information as to the program, hotel accommoda- 
tions, etc. E 


Associated Advertising Clubs of 
America, Convention Bureau 


1 North Calvert Street, Baltimore, Md. 
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Business Promotion 


THROUGH 


TradePress Efficiency 


is to be the keynote of the most notable gather- 
ing of technical, class and trade journal editors 
and publishers ever held in America. No live 
manufacturer, sales manager, advertising man, 
trade paper editor or publisher can afford to 
overlook the 


Eighth Annual Convention of the 
Federation of Trade Press Associa- 
tions in the United States at the 
Hotel Astor, New York, Sept. 18, 
19, 20, 1913. 


Two sessions will be held daily. There will be 
editorial, circulation, advertising and publishing 
5 dan i under competent leaders. Many of 

e leading editors, business managers, buyers 
and sellers of advertising, and authorities on mod- 
ern merchandising methods will take part. On 
Friday afternoon, September 19, there will be a 
mass meeting with addresses by representative 
business and professional men, on subjects of 
timely interest to editors, publishers and adver- 
tisers. Distinguished guests and worth-while 
speakers will be at the annual banquet, which 
will be made a memorable social occasion. No 
matter what may be your connection with the 
trade journal field, if you are interested in the 
idea of business promotion through trade press 
efficiency, if you believe in business papers for 
business men, you will be welcome at all sessions. 


Full information may be obtained from 
The Committee of Arrangements 


Wm. H. Ukers, Chairman, 79 Wall St., New York 


The Federation of Trade Press 
Associations in the U. S. 


President Secy.-Treas. Vice-President 
IO. M. Swetland Edwin C. Johnston E. C. Hols 
New York New York Chicago 
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ALMOST FREE! 


Practical Books With The Magazine That [tue sooxs 
Makes Facts More Fascinating Than Fiction | se" 


We offer your choice of these practical books. Each one of a an 
them was written by an pool ip authority i in his line. Steam Engines 
Ne technical education is necessary for complete Kotimating 
They are just the thing for the beginner, the practical man, or Osattosii asi Specttentons 
for that stadious boy who is continually questions. They | Strength of Materials 
are not only for the worker or student in special field, but eeeial Daetae 
for padi intelligent reader who wants to know in a general way, Power Stations 

how things are done in the trades and professions, or in business. 


Just Read These Titles 3E” baiting Saree 


We want new readers to TECHNICAL WORLD MAGAZINE— | 3otumine 
the most fascinatingly interesting, illustrated monthly published. We 


themselves by secing TECHNICAL WORLD every month, and on | BUSINESS BOOKS 
that account we make the following a Part I 
Corporation Asovants and the 
EXTRAORDINARY OFFER arimani Sior Lenwaate 
All O Insurance 
Technical World Magazine "y reams oad Besl Betate 


And Any Boe Paor AeA Opposite 


For One Full Year (12 Wonderful Numbers) 51:69 


ieee ee Desa ebony Sep endo 65, additional books 
may be erent An Ivy a R en or rete Pacinos pendia 
OPPONENT 10 met K St occ OT prar Toa Pooks, over again and see 
how many there are that you ought to have. 


ard of value in the pubi e ni 


Now Read Why You Should Be a Subscriber | busnes. They seit regulari 
to Technical World Magazine pores, Some of them soll fo 


TECHNICAL WORLD MAGAZINE believes that real achievements, real events, 
when y presented, are far more interesting than mere fiction ; that the most theillimy 
story in world is the story of man's ceaseless fight te conquer and overcome, and bend 
the tremendous heroes are men of 


ONL FASCIRATING TRAN 


TECHNICAL 
4 WORLD 
; MAGAZINE 


A gress. These are the are more fascinating than fiction; the 
toride that you want to read- ihat everyone in your famille wants to read: the thin that 
you must know about in order to keep up-to-date: the thin Oe Tet ages eed about P 
iat rect, A fore pages of TECHNICAL WORLD MAGAZIN E. 
TECHNICAL WORLD MAGAZINE is not ‘'technical,”’ wonderfully, inform- 
ing and fascinatingly interesting. You don’t need a colle college education to liko TECH- 
NICAL WORLD GAZINE; just brains. 


Order at Once 


Of course you know that this offer is going to produce a avalanche of orders. i$ 
Sees 95 ee Dooni ee ore we have only a few h re a E it re 3 


Technical World Magazine Coupon 


| ; 
5760 Drexel Avenue, Chicago, Ill, U. S. A. | 


foe which send me TECHNI.- 
CAL WORLD MAGAZINE fos 
ei a 

:? 
CTI yy | 


SSOHHHEHSESCOHSSOSSHHSCCEHCHEHCEHLORCE 0000S OOOOH COOEOHOOE 


Five Gaye aer rece ne Doke ABA ore of the magarine, 
{fl am not satisfied, I may return the books, you are to return 


my moacy. EaM 8-18 
FRAME ccccccccccvccccccccccsecccnceccccccsececcccescessoeesee‘eecesecocce 


ADDRESS SOOO IIXIIEIIIKIIIIITIIIIIIZIIILIIITILIIIIIIELIIIII LALL LELIT Laa a aa 
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_ WIRELESS TELEGRAPHY 


to many requests, we publish below a list of books on wireless telegraphy, with the price at which 
them, postpaid. 


144 pages. Treats in a simple, concise 
earlier forms of wireless, oy waves, =e 


covers Bell's radiophone,. Breia cell, rA 
photophone, "light telephony,” telep by 
means of Hertzian waves, nature a 


uency telephone co oscillation 
zr tors, telephonie contr control of a. sonera- 
ak pig- ee pye edh ee 
ony; with a section on f pthini he 


on les, aeroplanes and Ko lea 


from c , preventive 
wireless on the Zeppelins, Horton’ ts, 
recent records, and general problems. 12 


COLE and MORGAN. 
Lessons in Wireless Tel ph —For the BS parson 
who desires to take a to the art of wire- 

imagine where 


order 
a set is treated in sufficient detail to enable to 
get an excellent conception of the subject. The 
method of treatment is that of dividing the sub- 


ject into thirty parts or lessons. 1912........ 
COLE, A. B., and PO A. M. 
Amateur's Wireless Handybook.—The authors 
ve ted the na bat of acco and have 
Moree and Continen Book 
fe filled with transmi Se rocitice circuit 
. very useful to have on hand..... eas 
EDELMAN, PHILIP E. 
Experimental Wireless Stations, Their Desi 


mstruction and Operation, with particular 
respect to the requirements of the new wireless 
law.—Contains 224 pages. Complete, concise, 
clear, understandable. Written by an experi- 
menter who knows just what the readers want. 
The first book to give standard experimental de- 
signs in accordance with the new requirements. 
Contains full instructions for complying with the 
law, building and operating apparatus and sta- 
tions, modern up-to-date instruments, simplified 
calculations, formulas and designs. A real “How 
it works a how to make it” book. 1912. Cloth, 


FLEMING, J. 

Principles of Electric Wave Telegraphy.—A com- 
rehensive digest of wireless telegraphy in all of 
ts branches. One of the most complete and 

practical books ever published ou this subject; 
new and enlarged edition..............sesss».» 

Elementary Manual of Radio- telegraphy and 
Radio-telephony for Students and Operators. ... 


HALLER, GEO. F., and CUNNINGHAM, ELMER T. 
The Tesla High- ‘Frequency Coil. Its Construction 
and Uses.—Full and explicit directions for the 
construction of apparatus needed for experiment- 

ing with high- frequency currents. This book ills 

a long-felt vacancy in scientific literature. In 
tended for the advanced experimenter. 1910. 


HOPPOUGH, C. I. 

Wireless Telegraphy and Telephony.—Latest book 
out. 200 pages. 150 illustrations. Author a 
wireless expert, and in touch with foremost wire- 
less authorities of the world. 1912............ 
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ROBINSON, Lieut. Com. S. S. 


and in 


ving 
drawings of appara 
tables. 12 mo. cloth, 50c; Akeel 
Wireless Telephone Construction.—How to make 


ond use an inexpensive equipment. Cloth..... 


ess Telegra 
on the cheaper phy fo Radio-telegraphy and the 
construction of apparatus tor long: 
distance tranemiasion: 1 illustrations. ; 
Wirel oo eae phy and Telephon E 
Ces vt 
and répit. The whole real paa 


telegraphy from its invention to by Sees neat 

develoncisnt. incl the most complete and 
explanation of its underlying 

Ral lication. . eeeeoeeeoeeveeeeeoeeveeeoeeeese 


POWELL. 
ph Construction for Amateurs.— 
of practical information for those who 
wireless instrumen 


of the art. space, 
devoted to short but complete 
explanations of the uses of the various ins 

ee ee 1910... 


MORGAN >A 
Wireless T 


PIERCE, GEO. W., Asst. Professor of Physics in 
"Harvard University. 

Principles of Wireless Telegraphy.—Just reprinted 
with corrections. The treatment of wireless 
telegraphy in this volume is strictly scientific. 
The book takes up the subject from the historical 
standpoint and Govelone each section of the art 
from its beginning to the present stage of knowl- 
edge. It shows fully why the earlier forms 
apparatus in each instance have been discarded, 
and thereby enables the student to discover the 
merits which enabled present forms to survive. 
The chapters on detectors of all kinds are espe- 
cially full and practical. While the book is not 
quite as full as Fleming's great manual, it covers 
all the points which the average specialist desires 
to know, and is an adequate presentation of the 
present state of the art. 1912 


Manual of Wireless Telegraphy for Use of Naval 
Electricians.—An excellent, complete and in- 
structive book for the wireless operator.......--. 


TESLA, N. 
Experiments with Alternate Currents of High 
otential and High Frequency.—A classic work 


and the authority Hr Aye subject. ...scccscssess 


TWINING, H. LaV. 
Wireless E n Beratik Loy F High aie peee o Elec- 
tricity.—A most complete man 
detailed information for the construction 
transformers of from 100 watts to 5 k.w. 
wireless telegraph and high- neory and o apparatus, 
with chapters on their th opore 
1909. 202 pages. 96 illustra 
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1.50 


1.50 


. 1.50 


Sampson Pub. Co., 221 Columbus Ave., Boston Mase. 
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The Wing Piano here illustrated is shown in one 
of our most popular cases. We offer the greatest va- 
riety of styles and (we think) the most beautiful 

cases in the world. We have just added a number of 
the finest, most beautiful, up-to-date styles and new 
designs, plain, colonial, mission and other designs, 
- as well as more elaborate patterns. 


The Wing Piano is for those who want a high- 
grade piano without paying some distant jobber 
and some local dealer huge profits, and without 
allowing a fat commission to some musio teacher. 

` ‘Thousands of music teachers expect commissions 
varying from $25 to $100. 


' The PIRE new style Wing Piano in particu- 

lar auaa at the rock-bottom price in our new 
catalog, has a magnificent tone quality—well, you 
must hearit! And we havea splendid line of newly 
designed, up-to-date, beautiful mahogany, French 
walnut, oak and other up-to-date cases. In fact, 
we offer the greatest variety of styles of any 
manufacturer in the world. 


Thousands praise the Wing Piano to the high- 
make $100 and $200, or much more, on every salo 


least suspect) secretly accepting com missions from 
the dealer. These people naturally **knock.” 


But here is our answer: “A Wing is sent out 
on approval, returnable at our expense. When our 
piano must do its talking all alone while glib-talking 
salesmen stand around ‘boosting’ some other make 

_ —even then the Wing Piano nearly always stays 
in the heme while the dealer's piano is returned. 


When the Wing Piano is in the house, the 
dealer's talk cannot get around the fact that we 
actually do sell a piano—a piano of magnificent 
tone quality—of the finest appearance and direct 
to you at our regular wholesale price. 


Remember, the Wing Is the only plano 
sold direct FROM FACTORY which 
shows your friends you paid the price for 
QUALITY. 


Don’t fail to investigate our great offer 


WING & SON Wine Building 


9th Avenue & 13th Street, Dept.3838, New York, N. Y. 


now on our easiest 


| e blanos rbt right no our Sanisat monthly pa pla 
_ ter which is sent with the free Piano book.) coupon for 


een Rock- Bottom Prices, 
and on a Piano of the highest Quality. 


est degree; but there are, of course, dealers who. 


of a piano; and music teachers (whom you would | 
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$150 TO $250 SAVED 
nimi a giano o the FREE The WING & abet of epsom 


Never before has any piano manufacturer dared to make such 


an offer. The greatest piano offer ever made—rock-bottom prices—no 
money down—easy payments if you do not wish to pay cash—absolutely free 
trial—a four week's free trial in your own home, 


Let Us Quote You the most astounding prices 
uality. The very roc rock-bottom PO ii e that rond an cag se 
el oe save you from $160 to $269 on tho neea i r SAN mm yian A 
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Every Discount Goes Direct To You 
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eine ron without extra 
SENL D COUPON (rsa) NOW 
for ‘‘The Book of Complete / N irunuabie mt free if 


Information A bout Pianos’”’ 


The New York World says,“‘A boo 
of educational interest ev ery one should 
own.’’ Would you like to know all 


how they are e., how to Jadge e fine 
points of quality price in is a 
piano er re e coupon for th 


-p about piano quality and piano 

s, and mane to avoid the 
it ons of tie iano salesmen. 
isa ma ent 1656- ($) 


wi whe. 
9th oe St, 5 St 
Dept. 3838 New York, N. Ye 
Gentlemen: Without any obilie 


fine polni o of 8 piang Ne 

and - 4 gations 
is ES ues L AA nies Pee ce 
new art etyles gae janat mation A aieo fa 


C O U 


Ris 


-~ seeecen.coeeceececeeee eee 


ELECTRICIAN AND MECHANIC 


Starrett Tools for 
Electricians and Mechanics 


There’s always a Starrett to help you out when you are 
doing a particularly difficult piece of work or when you 
must work to extremely accurate measurements. It 
makes no difference whether it’s laying out your work or 
measuring it or actually constructing it, there’s a Starrett 


that is a little better than anything you have ever used. 

Starrett micrometers, or squares, or combination sets, or pro- 

tractors, or levels, or any of the other Starrett Tools are all 

just what you need for your best work. If you aren't familiar 

with Starrett Tools, send for Catalog 19W. It shows the 

full line. 
Starrett Tools are sold at | | 
all good hardware stores i ai 


L. S. STARRETT CO. g= |] 


Athol, Mass. 


apes is a new type small motor for 110 
volt, 60 cycle alternating current; it 
embodies all the refinements of a high grade 
electric motor and its size, shape and effi- 
ciency adapt it to a great variety of uses 
where small power is required. 


It has laminated field and armature cores. 
20 section commutator of hard drawn copper, 
insulated with mica. End thrust carbon 
brushes. Phosphor bronze i with 
wick oil retainers. Black enamel finish 
with brass trimmings. 


We furnish this standard winding, 60 
cycle A.C., 110 volts, .21 amp. 23 watts. 


peed with average load, 1,800 R.P.M. 
Size of pulley 1”. Size of shaft 3-16”. Space occupied 43-4x 814x334. 


PRICE, $8.50 
KENDRICK & DAVIS CO., Lebanon, New Hampshire 
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This book Should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the Specified 
time. 3 

Please return promptly. 


